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Good Traps. The mechanisms in Armstrong traps 
for unit heaters are substantially identical in 
design, workmanship and materials to those used 
in traps for 900 Ibs. pressure, 900 degrees F 


ARMSTRONG STEAM TRAPS 
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Cause. Costly corrosion of unit 
heaters is frequently the result 
of sluggish condensate drainage 
and inadequate venting. Any car- 
bon dioxide gas present in the 
steam supply will go into solution 
if the condensate is below steam 
temperature, forming corrosive 
carbonic acid. Presence of oxygen 
aggravates the corrosion. 


Remedy. Armstrong traps pre- 
vent carbonic acid formation be- 
cause they discharge condensate 
at steam temperature and vent 
CO, and air at the same time. 
There is never any accumulation 
of condensate and incondensible 
gases to cause trouble as can oc- 
cur with traps that must wait for 
condensate to cool before they 
will open. 


Trap Selection. it is important 
that the traps be correctly sized, 
with a generous safety factor to 
provide adequate air handling 
capacity. Armstrong sizing 
recommedations are thoroughly 
reliable, being based on actual 
performance of the traps under 
operating conditions rather than 
on theoretical considerations. 


Complete Details. Ask for 
Armstrong Bulletin No. 2312 
which tells how to select and 
install traps for any type of unit 
heater. For your free copy, call 
your local Armstrong Factory 
Representative, or write: 


ARMSTRONG MACHINE WORKS 
820 Maple Street, Three Rivers, Michigan 
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of “keeping things moving”’ 


Money “goes down the drain” 
quickly when production slows or 
stops anywhere along the line. You can 
prevent production bottlenecks with 
your own “‘inside”’ telephone system! 

The P-A-X Business Telephone 
System is a separate network of dial 
telephones—owned (not rented) to 
serve every part of your plant. 
Through P-A-X, executives and pro- 
duction supervisors can gather facts 
and issue instructions in seconds, to 
anticipate and prevent expensive road- 
blocks in production before they hap- 
pen. P-A-X service is “‘person-to-per- 






son’”’ contact in its fastest, most convenient form 
reduces paperwork, saves time, keeps things moving! 


Thousands of companies find that P-A-X is 
an investment that pays off, every working day. 
For an objective case study of P-A-X at work in 
a plant much like yours, write: Automatic Electric 
Sales Corporation, (HAymarket 1-4300), 1033 
West Van Buren Street, Chicago 7, Lllinois. In 
Canada: Automatic Electric Sales (Canada) Ltd., 
Toronto. Offices in principal cities. 


Learn how a leading manufacturer uses P-A-X to improve 
production control—and cut costs. Write for a copy 
of this illustrated case study today 


ELECTRIC 





OPIGINaTOR OF THE AUTOMATIC TELEPHONE 
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we count on you.... 


We know a sharp, well-seasoned publisher who contends that the best * 
editor’s chair is an empty one. We agree. The best place for an editor 
is in the field, meeting his readers and sounding out his information 
sources. His publication is the arena where he matches the two. 


Now, if our contact with you could be multiplied, our effectiveness in 
matching our source material to your needs could be multiplied as well. 
To this end, we have made it standard practice to screen everything you 
send us, whether you write to the Reader Service Department, to the 
Circulation Department, or, of course, to the Editorial Department. This 


we find of great value in developing an editorial program suited to your 
wants and needs. 


Specifically, we watch the trends in your requests for tear sheets of the 
articles we run. We watch the trends in your requests for reprints of 
articles and Special Reports. We watch the trends in your requests for 
new equipment information and for manufacturers’ bulletins. We watch 
your response to our advertisers’ messages. All this we do in the 
editorial department because your collective reactions give us a measure 
of your pulse. 


Even more important is the statistical information you give us on the 
forms our Circulation Department sends you. Circulation’s needs are 
based on the industry-wide circulation auditing system to which we sub- 
scribe. But we in Editorial take the opportunity to ask a little more of 
you than the audit requires. And this extra data improves the picture 
we have of you and your plant. 


Most important to us are the comments you volunteer on your cards 
and letters. They are most important to us because they are not buried 
in statistics. They are candid. They are conversational. They are, there- 
fore, the best substitute for a personal call that we could have. 


And so we come to the point from which we started: the best place 
for our editorial staff is in your plant. A major portion of our editors’ 
travel program is taken up with calls on you in your plant. It is im- 
possible, though, for our staff to get into the 30,000 plants INDUSTRY 


& POWER enters 12 times a year. We count heavily on your mail 
to help us find out more about you and your work. We count on you. 


Harold A. Bergen, Editor 
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You Save Time and 
Money with PROTO 


nuclear news 
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Actually, special tools for difficult 
jobs can pay for themselves many 
times over! Whether you need one 
or a million, you can rely on 
PROTO. Perhaps modifications of 
tools already in the regular 
PROTO line will solve your prob- 
lem. Perhaps you need a com- 
pletely new design. In both cases, 
the facilities of the world’s largest 
manufacturer of special tools are 
at your service to help you get 
exactly the ones you need. Your 
PROTO Distributor is ready to 
help you. Call him today for fast, 
efficient service. Write for Special 
Tool Brochure No. 5328 to 

PLOMB TOOL COMPANY 

2276K Santa Fe Ave. 

Los Angeles 54, Calif. 


CHECK YOUR NEEDS FOR 
SPECIAL TOOLS LIKE THESE 
Kits to be supplied with original 
equipment 
Tools to break “bottlenecks” and speed 
production 
Multiple-purpose tools 
“Giant” and “midget” sizes 
Tools to reach hard-to-get-at places 


Special types for unusual repairs and 
adjustments 


Wrenches, sockets, pliers, pullers, and 

other tools — modified for special needs. 

INQUIRIES INVITED ON FORGINGS 
OF ALL TYPES 


"Give your work 





~ Eastern Factory, Jamestown, N.Y. 
Canadian Factory, London, Ont. 
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NUCLEAR POWER NEEDS MANPOWER 


An AEC spokesman points out that there are some 
5000 scientists and engineers currently working 
on atomic power problems. Only eight years ago, 
in 1947, there were probably not over 50 
working on atomic power in this country. Signifi- 
cant as this increase in manpower assigned to 
nuclear power may look, Louis H. Roddis, dr., 
deputy director of the AEC’s Division of Reactor 
Development, believes "that by far the largest 
problem in atomic power today is that of technical 
manpower. . . There appears to be no end in 
sight to the requirements in the technical 
manpower field.” 





WRAPS COME OFF AT GENEVA 


Wraps came off of many significant develop- 
ments at the International Conference on the 
Peaceful Uses of Atomic Energy held last month at 
Geneva, Switzerland. Some 1260 representatives 
and advisors came from 72 countries, along with 
300 representatives of the press. . .. The United 
States revealed specific details about the reactor 
core to be used in the Shippingport, Pennsylvania 
plant being built by Westinghouse for Duquesne 
Light Company. The core will contain 12 tons of 
natural uranium in a blanket surrounding some 115 
pounds of highly enriched uranium seed. ... In 
another paper, Argonne National Laboratory gave 
details of a nuclear reactor that was made to 
"run away” to confirm the inherently safe char- 
acteristics of the reactor, even under the condi- 
tions of the planned "accident.”. .. So it 
went at Geneva, the history-making interchange 
of knowledge about a reaction first achieved less 
than 15 years ago—punctuated by outspoken 
speculation that fission power will soon give 
way to fusion power. 





MORE REACTOR PROJECTS GET UNDERWAY 


Commonwealth Edison Company, Chicago, signed 
a contract with General Electric Company for a 
180,000-kw boiling reactor plant to be built at 
a cost of $45,000,000. . . The AEC has authorized 
negotiations for Detroit Edison Company and 
Associates ona fast breeder reactor, rated 100,000 
kw, to be completed in late 1959. .. . Foster 
Wheeler Corporation is showing a 100,000 kw nuclear 
power reactor it can build as cheaply as a con- 
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Simple, durable mechanism of Chapman's Motor Unit 
Handwheel remains stationary during motor operation. 


IN CHAPMAN MOTOR UNITS 


Chapman's simple and rugged Motor Unit gives 
accurate, trouble-free control of large valves and 
sluice gates. It has approximately half as many 
parts as any other unit. Its simplified design, low 
speed motors and low-ratio, stubtooth gears com- 
bine to give positive operation without drift, in 
any position and under all conditions. 


Installation is fast and simple. The floorstand 
unit comes completely wired, ready to connect to 
leads. Limit switch has micrometer adjustment for 
exact pre-setting for seating tightness. Motor 
Units operate smoothly under the most adverse 
conditions. All units are weather-proof and steam- 


tight. Write today for new Catalog $1. 


The Chapman Valve Manufacturing Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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The first truly safe and wholly 
effective method for rapid scale 
removal, Proven outstandingly suc- 
cessful wherever used. 


Safe for Employees- 
Safe for Equipment- 


Will remove most stubborn scale depos- 
its quickly and easily from: 
Evaporative Coolers 

Evaporative Condensers 

Shell and tube Condensers 

Hot water heating Coils 

Heat exchangers 

Compressors 

Inter-coolers 

After-cooler 

Boilers 

Will not irritate or harm the hands 
and arms, so requires no gloves, gog- 
gles or face masks. Give off no harm. 
ful, corrosive fumes. 


Mogul “Kwik-Kleen” comes in meas- 
ured moisture proof bags, packed in 
drums. Dissolve in water easy and 
ready to use. 


Write today. Tell us about your scale problem. 


The North American 


MOGUL 


PRODUCTS COMPANY 
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ventional power plant for just $21,000,000. 

The aqueous homogeneous power breeder reactor 
can generate for as little as six to nine mills per 
kwh. . . . Combustion Engineering, Inc. has just 
received the green light for development of a 
reactor for small submarines. . Agreements be- 
tween the AEC and two institutions of higher 
learning have been reached for the construction 
of research reactors. Pennsylvania State Uni- 
versity and the University of California will each 
build a reactor under these agreements. 
Pennsylvania Power & Light Company intends to 
build a privately financed homogeneous-type reactor 
power plant of at least 150,000-kw capacity with 
the expectation that the plant will be commer- 
cially competitive with stations using conventional 
fuels. The unit is expected to be ready to go on 
the line in 1962. . An industrial combine 
plans to build and operate the first nuclear 
reactor to be owned and operated by private in- 
dustry for research in industrial and humanitarian 
fields. The reactor will be located in the New 
York area. The eight-firm combine consists of AMF 
Atomics, American Tobacco, Continental Can, 
Corning Glass Works, International Nickel, Chas. 
Pfizer, Socony Mobil O11, and United States 
Rubber. 


REPORT 42 REACTORS IN NUCLEAR CENSUS 


The Atomic Industrial Forum reveals that a 
international survey they have just completed 
turned up 42 nuclear reactors. In addition, 20 
reactors were found to be under construction and 
there are at least 48 reactors in the planning 
stages. 


ON THE COMMERCIAL SIDE 


Westinghouse just unveiled the world's first 
privately financed factory to produce parts for 
atomic power plants. The plant will make "canned” 
motor-pumps for radioactive fluids... . General 
Dynamics Corporation has formed a new general 
atomic division "as part of a new long-range pro- 
gram of basic scientific research, engineering 
development, and manufacturing in the nuclear 
field.”. Union Carbide and Carbon Corporation 
has formed the Union Carbide Nuclear Company 
to integrate the parent firm's diverse activities 
in the atomic energy field. 
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AIR AND GAS DUCTS 





Whatever your requirements in fabricated plate, sheet or structurals 
for power plant use . . . call on experts! 


KIRK « Aium Kirk & Blum has fabricated a variety of power plant needs as big 


as the mammoth breeching section shown here. In a 150,000 sq. ft 
5 plant, with crane capacity to 25 tons, Kirk & Blum has 
FABRICATION | complete facilities to produce, pre-assemble and load the largest 
» fabrication. Kirk & Blum has the men, materials and experience 
to do the job quickly and economically. 


For detailed literature, write: The Kirk & Blum Mfg. Co. 
3174 Forrer St., Cincinnati 9, Ohio 
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AMP-TRAP TRIP 
UNIT HOUSING 


700-Circuit breaker teams up with current-limiting 
fuse 


Compact electrical protector with short-circuit inter- 
rupting capacity of 100,000 rms ampers has all the ad- 
vantages of a circuit breaker. Standard breaker section 
of the unit contains conventional thermal trip for minor 
overloads, and instantaneous magnetic trip for faults be- 
low extreme short-circuit currents. Current-limiting 
fuses clear faults at 80 percent of the interrupting rating 


10 


of the breaker section (at 20,000 amperes in a 25,000- 
ampere circuit breaker). Short-circuit currents are com- 
pletely interrupted in a quarter cycle, which allows the 
molded-case breaker to operate safely against the shock 
of a heavy fault. Mechanical linkage makes it impossible 
to damage equipment by operating on two phases when 
third phase faults to ground. Available up to 480 volts, 
three-phase, a-c or 250 volts d-c in four frame sizes with 
continuous current ratings of 100, 225, 400, and 600 
amperes. I-T-E Circurr Breaker Co. 


701-Electric package steam generators boast 
982% efficiency 


New, self-contained steam generators operate on the 
electrode principle of generating steam electrically. They 
have full Underwriters’ Laboratories’ listing in sizes from 
1% to 15 hp. They can be used wherever precise control 
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~ Check Carbon! 






Eliminate excessive carbon, gummy residues, and varnish in your Diesel 

engines! Use Sinclair GAscon®. This high quality Diesel lubricating oil is processed 
from selected, wax-free naphthenic crudes. It has a natural detergency and low carbon 
content ... keeps your engine cleaner. When you switch to Sinclair GASCON Or GASCON H.D. 
you know that pistons, rings, valves and exhaust ports stay free from 

carbon, gums and varnish. 





No matter what design of engine you're operating, you'll be ‘way ahead with 
Sinclair’s complete line of Diesel lubricants. Contact your local Sinclair Representative 
now for full details, or write Sinclair Refining Company, Technical Service Division, 
600 Fifth Avenue, New York 20, N.Y. 


GASCON OILS 
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of high-pressure steam is desired, in 
explosive atmospheres, or as supple- 
mentary steam sources in remote 
manufacturing areas. Steam is gen- 
erated by a simple, economical meth- 
od without heating elements. Low- 
water damage is impossible. Maxi- 
mum economy is achieved by the 
compensating action of the water 
level in the boiler. This keeps elec- 
tric input in precise balance with 
steam output. Available in sizes from 
1% to 60 hp, 15 to 500 psi, for use 
with 220-, 440-, or 550-volt power 
supply. Absence of stacks or flues 
simplifies installation. Units can be 
installed right next to process equip- 
ment. Panrex Manuracturine Cor- 
PORATION. 


702-Check valve for 3000 psi is 
chatter-free 


Dead-tight sealing and chatter-free 
operation of this rugged check valve 
result from use of a resilient O-ring 
as the sealing member. Location of 
the seal confines pressure to the 





strongest part of the body. Suitable 
for vacuum and low-pressure pneu- 
matic or hydraulic circuits. Avail- 
able in brass, aluminum, steel, and 
stainless steel in sizes from %&- to 2- 
inch pipe size. James-Ponp-CLark. 


703-Portable generator-welder 
splits for versatility 


Portable low-cost a-c generator- 
welder combination that weighs 250 
pounds is available on a two-wheel 
dolly or welded tubular steel carrying 
frame. The unit combines an air- 
cooled, 2500-watt, 115-volt, 60-cps, 
a-c electric generating plant with a 
150-ampere transformer-type weld- 
er. The unit provides dependable 
electric power for on-the-spot main- 
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tenance welding. As separate units, 
the generator or welder may be op- 
erated independently of the other. If 
the welder is disconnected, the gener- 
ator becomes a portable a-c power 
plant, and the welder can still be op- 


erated by plugging into any 110- or 
220-volt, single-phase a-c outlet. Unit 
is manually started with a pull rope. 
Recoil starter is optional. Roya. Arc 
Inpustries, Inc. anp D. W. Onan & 
Sons, Inc. 





FREE INFORMATION 


For detailed free information on 
these products just circle the key 
numbers on the READ-N-CIRCLE 
card on page 83. 





704-Lightweight pipe-fitting tools 


Complete pipe-threading unit with 
folding tripod legs that weighs only 
75 pounds can be used for all cutting, 
reaming, threading, and pipe-fitting 
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operations. Chuck takes only a few 
seconds to set up, handles %- to 2- 
inch pipe and conduit. Chuck grips, 
tightens, and centers pipe automati- 
cally in forward or reverse. Unit 
screws fittings on tighter than is pos- 
sible by hand. Power is provided by 
variable-speed 115-volt, reversible, 
air-cooled, a-c or d-c motor with 
ball-bearing mounting. Totrpo Pre 
TuHreapInc Macuine Co 


705-Coupling link for alloy-chain 
attachments assembles fast 


Coupling link that consists of a pair 
of body halves, a tubular stud, and a 
hardened alloy steel pin, can be as- 
sembled in seconds. It enables alloy 
chain users to make their own slings 
and special assemblies. No peening 


ouU— 


or welding is required. The link can — 


be disassembled and reused. Con- 
structed to withstand severe usage. 
link is stronger than alloy chain for 
which it is recommended. Co_umsus 
McKinnon CHAIn CorPorATION. 


706-Combination burners need no 
secondary auxiliary air 


Available for oil, gas, or combina- 
tion gas-oil firing, these burners func- 
tion against positive pressure without 
loss of capacity. Special modifications 
are available for firing against posi- 
tive firebox pressures up to % inch 
WG. Other features include a flame- 
stabilizing combustion head, a large 
fan and motor (providing ratings to 
2,500,000 Btu input without secondary 
auxiliary air) and fully automatic 
operation. Controls, wiring, and all 
fuel valve piping are integrally 
mounted. New ignition system elim- 
inates nozzle coking and plugging. 
Conventional gas pilot has been elim- 
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BETZ « A Great Name 
In Water Conditioning 
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Many of today’s industry-accepted water con- 
ditioning techniques were unknown just a few 
short years ago. Yet they were made possible by 
the extensive research which is carried on daily 
at our headquarter laboratories in Philadelphia. 

Little wonder then, that we consider our 
continuing program of researchand development 
sO important. 

The testing and retesting of new chemical 
compounds and formulations—under actual 
plant conditions in complex “Tora Thumb” 
equipment like this—is only a small part of our 
research program conducted to assure better 
water conditioning for industry. 

As a result, advanced Betz discoveries, tested 


in the laboratory and job-proved in the field, 
have vastly increased operating efficiency and 
economy in industrial plants, petroleum instal- 
lations, and institutions—everywhere 

W. H. & L. D. BETZ, Gillingham & Worth 
Streets, Philadelphia 24, Pa. In Canada; BETZ 
Laboratories Limited, Montreal 1. 
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CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
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inated. Main gas flame is ignited 
from a momentary oil firing cycle 
that results in a nozzle purge on each 
firing cycle. Ray Om Burner Co. 


707-More compact close-coupled 
pump motor insures alignment 


Face-type registered bracket and 
special shaft make this new motor 
suitable for close-coupled centrifugal 
pump applications. Built to the new 


. + starts on page 10 


rerated NEMA specifications, the 
Uniclosed motor is extemely compact. 
Pump may be mounted flush with 
motor by bolting to face bracket, in- 
suring accurate alignment. Solid 
flange and brass slinger are incorpo- 
rated to prevent water from entering 
motor. Windings are asbestos-pro- 
tected. Ball bearings are lubricated 
by Lubriflush system. Available in 
ratings from 1 to 30 hp. U. S. Exec- 
TRICAL Morors, Inc, 


708-Self-feeding fly-ash valves 
avoid plugging up 


Self-feeding valves with positive 
shutoff for flow control of fine solid 
materials in pneumatic systems are 
available with either air-electric, re- 
mote, or manual controls. Sliding 
shutoff gates give better protection 
against leakage than conventional 
types because the vacuum removes 
material that could cause clogging 
and holds the gate tightly seated. 


Valves with four-inch diameter out- 
lets are suitable for four- through six- 
inch transport piping systems. Par- 


ticularly suitable for handling such 
materials as boiler fly ash and indus- 
trial dusts. ALLEN-SHermMan-Horr Co. 


709-Rapid scale remover reaches 
inaccessible spots 


Granular powder not only removes 
scale much quicker than convention- 
al mechanical methods, but is so safe 
that it can be handled without pro- 
tective clothing. Comes in pre- 





18,000 GPH H&T UN-A-BED 
DEMINERALIZER PLANT 


. «+ @ typical H&T installation 





RONNINGEN FILTERS 
are Quick Coupling 


OFF-CLEAN-ON AGAIN 
in 60 seconds: 


NO TOOLS 


STOPS NOZZLE 
PLUGGING 


* @UICK DISCONNECT 
Y OUTLET AND INLET 


REMOVES IRON 


For white water, raw river 
water, well water. 5 to 800 
GPM. Pressures to 200 PSI. 


Filter is sealed at both ends. No 





Since 1943, we've been building demineralizer plants, All 
sizes, all capacities — manual or avtomatic available, 
Highest quality, attractive prices, fully guaranteed, 
Hundreds of units in service. 


Also @ complete line of other water conditioning systems. 


=) HUNGERFORD & TERRY, INC. 
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Vicksburg, Michigan 








dirt can sneak around the ends. 
Write for free bulletin 25406P 
STRAIN AGAIN with RONNINGEN 
'Perticles lerge or small, we FILTER them all" 


RONNINGEN MFG. CO. 


Phone 5161 








Circle 141 on READ-N-CIRCLE cord 
INDUSTRY & POWER 





weighed, moisture-proof bags. Prod- 
uct is noncorrosive. Descaled metal 
is left bright without any sign of 
etching. Removes even the most 
stubborn deposits in double-quick 
time from heat exchange equipment. 
NortH American Mocut Propvucts 
Company. 


710-Flexible fingers foil failures on 
large motors 

New cage winding for large syn- 
chronous motors with severe starting 
requirements (such as those driving 
high-inertia, high pull-in torque 
loads) makes several starts a day 
possible. Damper bars are brazed to 
a new-type end ring that has three- 


way give against expansion, and high 
heat-dissipating capacity. This fea- 
ture eliminates heavy stresses on the 
damper bars even with slow or repet- 
itive starts, and removes the tendency 
for bars to burn out. Evecrric Ma- 
CHINERY Mrc. Company. 





FREE INFORMATION 


For detailed free information on 
these products just circle the key 
numbers on the READ-N-CIRCLE 
card on page 83. 





711-Gate valve has renewable 
seat ring for in-line repairs 


Renewable-seat-ring gate valve 
permits replacement of its seat ring 
in only 7 to 10 minutes under all con- 
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BLANKET 


or dust... 





lies 


Your plant and equipment suffers . . . your 
community goodwill fades away. These problems 
can be solved. Prat-Daniel Collectors are 
designed for the control of industrial dusts 

and flyash. Multiple small diameter tubes 
provide powerful centrifugal forces, 

resulting in sustained high collection efficiency 
... even with ultra-fine dusts. 


Whether the problem is industrial dust 
or flyash, you are assured of satisfaction with 
P-D Collector Systems, engineered to meet 
your specific needs. 


Write for Reprint No. 102 titled, 
“What Type Collector?”’ 


2 


Project Engineers 


THE THERMIX CORPORATION 


GREENWICH, CONN 
(Offices in 38 Principal Cities) 
Canadian Affiliates: 7. C. CHOWN, LTO... Montrec! 25. Que 


Designers ond Monutocturers 
PRAT-DANIEL CORPORATION 
SOUTH NORWALK, CONN 


POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, Air Prehesters, induced Draft Fans, Fan 
Circle 100 on READ-N-CIRCLE card 


Stack 





STOP 


SOLAR GLARE AND HEAT 
IN YOUR PLANT 
PERMANENTLY 
INEXPENSIVELY 


CRYSTAL FROST 
your glass walls 
and skylights 


CRYSTAL FROST transforms 
glaring, hot glass surfaces into 
cool, heat deflecting, light dif- 
fusing structures. 


CRYSTAL FROST PROVIDES 
Lower plant temperature 
Shadowless diffused light 
Comfort to employees 


Improved appearance of 
buildings 


CRYSTAL FROST ELIMINATES 
Sun glare 
Almost all outside 

window washing 
Installation of expensive 


special glass’ 
Painting of glass 
Cracked glass due to 
painting 


CRYSTAL FROST SAVES 


Kwh of illuminating energy 
Its own cost in a year 
Cost of recurrent painting 


Drop coupon in mail or use 
reader’s service card for cost de- 
tails and information. 





ndustrial Giass Frosting Co. 
P. O. Box 2170 

Monroe Bivd. Stat., 
Dearborn, Mich. 


[) Have representative call 
[) Tell us about Crystal Frost 
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ditions with the valve body still in 
the line. Only a screwdriver is re- 
quired. Valve is suitable for severe 
service on 200-psi steam, 400-psi wa- 
ter, oil, or gas lines. Available in %- 
through 2-inch sizes. Monel seat ring 
and nickel-alloy wedge make the 
union bonnet valve corrosion resist- 
ant. THe Famsanks Company. 


712-Torque reducer makes closing 
large valves effortiess 


Planetary-gear torque reducer per- 
mits “one-man” operation of 10-, 12-, 
and 14-inch Saunders Diaphragm 
Valves. Torque reducer provides a 


5:1 mechanical advantage, and is 


available on either handwheel or 
chain-operated valves. Available for 
new valves or those already in serv- 
ice. Assembly is mounted atop the 
bonnet and increases overall height 
by only 7% inches. Hitits-McCanna 
Co 


713-Electric cable hoist is compact 


Fully enclosed electric cable hoist 
with a lifting speed of 25 fpm features 
unusually close headroom. Gears and 
bearings are permanently lubricated 
Pushbutton controlled with 110 volts 


at the control box. Load protection 
is provided by a solenoid-operated 
motor brake and heavy-duty Weston- 
type friction brake. Available in %- 


and %-ton models that operate on 
110/220-volt, single-phase, or 
220/440-volt three-phase, 60-cps cur- 
rent. One-ton model uses 220/440- 
volt, three-phase, 60-cps current 
Davin Rounp & Sons, Inc. 





FREE INFORMATION 


For detailed free information on 
these products just circle the key 
numbers on the READ-N-CIRCLE 
card on page 83. 





714-Visual tachometer measures 
speed from a distance 


Lightweight visual tachometer 
measures rotary or vibratory speeds 
of machinery or objects from a dis- 
tance of 3 to 50 feet. Operates by a 


spring-wound mechanism that stops 
motion by stroboscopic principle. 
Weighs only 11 ounces. Made in two 
basic ranges: 500 to 8000, and 1000 to 
16,000 rpm-vpm. Accurate to within 


(more new equipment on page 88) 
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Air Casualties 


it's bad air that does it. But you can step up 
production by putting a Coppus Blower on 
the job to keep the air moving — and keep 
the men cool. 


The kind of air a man works in has a lot 
to do with how much work he can turn out. 
In confined places like shipholds or tanks 
or drums or boilers . . . or wherever the 
air is stagnant or hot or full of fumes... . 
a Coppus Blower is a must for getting 
first-class work out of the men, all the time. 
A Coppus Blower or Exhauster helps 
avoid sickness and lassitude due to bad air 

. and improves morale, too. 

Portable and adaptable for special pur- 
poses, Coppus Blowers and Exhausters will 
have dozens of uses around your plant. 
The “Blue Ribbon” (a blue painted band) 
is your assurance of quality performance 
at lowest cost. 


gon BLOWERS a» 


oo BLUE RIB 


CABLE MANHOLE AND TANK VENTILATORS — BOILER MANHOLE BLOWERS AND EXHAUSTERS — HEAT KILLERS — 
SHIPHOLD VENTILATORS ... DESIGNED FOR YOUR INDUSTRY — ENGINEERED FOR YoU 


MAIL THIS CoUPON To Coppus Engineering Corp., 189 Park Avenue, Worcester 2, Mass. Sales offices in 
THOMAS’ REGISTER. Other “Blue Ribbon” Products in BEST’S SAFETY DIRECTORY. 


PLEASE SEND ME INFORMATION ON SUPPLYING FRESH AIR TO MEN WORKING: 
in 
CH is tents, tants cars, ( on boiler repair jobs. NAME 
(CO is underground cable COOLING: 
manholes. [) motors, generators, 
() i seroplane fusilages, owltchibearde. 
wingn, <a, (1) wires and sheets. 
(C) general man cooling. 
(CL) around cracking stills, 


C) om coke ovens, 
OF aaaaat o> 


here special ventilat- 
yd hh a ba, 


peer arecec cece es eeeee2eeeee™" 


ee ee ee 
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400-Friction loss chart 

Friction loss chart for flexible hose is 
offered in Bulletin 41-44 along with ap- 
plication and technical data. Accessories, 
installation data, and price lists are in- 


cluded, Eighteen pages. Tue Fiexaust 
Company, 


401-Useful facts on fire fighting 

Engineering data and useful facts on 
Foamite Airfoam fire protection systems, 
portable and semi-portable equipment, 
are well illustrated in Bulletin AD 17004- 
10M. Information to help combat vari- 
ous types of flammable liquid fires is in- 
cluded. Thirty-six pages. American La- 
France Corporation. 


402-Propelier fan performance data 

Bypass duct fan and a double-ring re- 
versible fan are described in Catalog A- 
109A. Specifications, dimensions, and per- 
formance data figures on 18 other types 
of industrial ventilating fans, intake 
units, unit heaters, and accessories are 
also included. Forty pages. Harrze.. 
Prope.ter Fan Company. 


403-Refractory properties tabulated 

Entire range of products and typical 
applications of each are covered in Bul- 
letin 67. P.CE. temperature service 
range, storage properties, setting charac- 
teristics, and other data are tabulated for 
quick reference. Four pages. Ptrerico 
Company. 


404-Moisture vapor content chart 

Evaluation of the water vapor in a com- 
pressed air system is simplified by mois- 
ture vapor content chart in Bulletin M- 
7155. Units clean and dry compressed air 
with an internal condenser in combina- 
tion with a disposable filter cartridge in 
a heavy-gauge steel casing. HANKIsoN 
CoRrpPorATION. 


405-Automatic air release valve 

Air accumulations in pipelines that op- 
erate under pressure reduce the cross- 
sectional area of the pipe. Friction-head 


18 


+ + « just circle key numbers on READ-N-CIRCLE card on page 83 


factor is induced, which lowers the ca- 
pacity of the entire line. Automatic air 
release valves are described in Bulletin 
1204. Includes a section on methods of in- 
Stallation, Eight pages. Smmptex Vatve & 
Meter Company. 


406-Water treatment plant controls 

Instrument control for water treatment 
plants is illustrated and described in Bul- 
letin 90-241-10. Two-page flow sheet 
graphically illustrates most of the instru- 
ment applications possible in a large wa- 
ter treatment system. Operation of rapid 
sand filters through modern instrumenta- 
tion and operation of the filter table are 
described. Twelve pages. Fiscner & Por- 
Ter COMPANY. 


407-Separator data file 

Complete data file with information 
pertinent to the interests of each reader 
accompanies Catalog 112-171, which dis- 
cusses how the separator works and what 
it has to offer. Separators for every 
screening need are illustrated. Engineer- 
ing data are included. Twenty-two pages. 
Separator Division, SOUTHWESTERN ENcI- 
NEERING Co. 


408-Firing equipment selection chart 

Package steam generators in sizes 10,000 
to 46,000 pounds steam per hour are de- 
scribed in Bulletin PG-55-3, Chart is in- 
cluded with capacities, dimensions, con- 
struction features, accessories, sectional 
drawings, and installation, photographs. 
Sixteen pages. Foster Wuee.er Corpo- 
RATION. 


409-Drafting equipment buying guide 

Helpful buying guide for drafting ma- 
chines, drawing boards, T-squares, paral- 
lel rules, and all drafting equipment. 
Thirty-two pages. Frevertck Post Com- 
PANY. 


410-Constant-torque speed variator 
Line of speed variator drives with con- 
stant-horsepower input ratings has been 
supplemented by nine more models for 
constant-torque applications. Drive pro- 


vides infinitely variable output speed over 
a range up to 9:1 from a constant speed 
power source. Description is presented in 
Bulletin K-200. Eight pages. Tue Cieve- 
Lanp Worm & Gear Company. 


411-High-pressure reference 

Quick reference numbering system is 
big feature of Catalog 2055. It fully de- 
scribes line of high-pressure valves, 
adaptors, reactors, thermocouplings, 
gauges, fittings, and tubing. Twenty-six 
pages. Hich Pressure Equipment Com- 
PANY, INC. 


412-Water screen data form 

Description of how traveling water 
screens remove destructive floating de- 
bris and suspended matter from water 
by straining them from the influent chan- 
nel is offered in Bulletin 885. Complete 
specifications and a data form for esti- 
mating purposes are included. Four pages. 
Tue Jerrrey Manuracturinc Co. 


413-Stainiess steel weld data card 

Engineers interested in the use of stain- 
less tubular products will want this new 
data card that gives stress rupture prop- 
erties at high-temperatures of chromium- 
nickel stainless steel weld deposits. Re- 
sults of an extensive study. THe Bascocx 
& Wicox Company. 


414-Water treatment precipitator 

Of interest to all engineers dealing with 
water, its reuse, and conservation. Bulle- 
tin 2204C describes the many applications, 
principles of operation, and design fea- 
tures of the precipitator. Twenty pages 
Tue Permutir Company. 


415-Stainiless steel data book 
This new data book is a must for every 
engineer's library. Design and dimen- 
sional information on flange drilling tem- 
plates, flange and ring-joint facings, 
stainless steel pipe, pipe threads, pres- 
sure-temperature ratings and conver- 
sion factors, resistance to fluid flow, hard- 
ness conversion tables, physical, and me- 
(more new bulletins on page 22) 
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New Line 
of |-T-E Enclosed 
Circuit Breakers 
approved for 


service equipment and 
commercial buildings 


Ratings: 15 through 200 amp. 


2 and 3 pole, 240 v a-c, 125/250 v d-c; 
600 v a-c, 250 v d-c 


Bonderized Dimenso finish makes enclosures 
eye appealing and durable. Card holder 
permits easy circuit identification. For more 
details, ask your I-T-E representative or 
authorized distributor for the Speedfax 
Catalog. Or write Small Air Circuit Breaker 


Division, I-T-E Circuit Breaker Company, NEMA 3 has automatic cover latch which retains cover in fully open 


19th and Hamilton Sts., Philadelphia 30, Pa. 


and wiring. 


NEMA Surface Type 1 NEMA Flush Type 18 
For general indoor use where normal atmospheric 
conditions exist. The breaker operating handle ex- 


tends through the cover, which mounts a locking 
bracket. 


position, is equipped with inner dead front sheet which isolates breaker 


NEMA Type 3 


For outdoor use to provide protection against driv- 
ing rain, snow or sleet. Enclosure is equipped with 
threaded conduit hub, and matching knockout 
on bottom 


1-T-E CIRCUIT BREAKER COMPANY * Small Air Circuit Breaker Division 


Circle 113 on READ-N-CIRCLE card for more data 
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News of new developments in 


K line of circuit breakers 
now made through 
3000 amp continuous, 
75,000 amp 
interrupting at 
600 v a-c 


The new Type KD Air Circuit Breaker 
extends I-T-E’s established three-high 
line of K breakers. It is an extremely 
compact metal panel breaker which 
incorporates the proved performance 
and generous safety factor of the KA, 
KB and KC breakers. As an integral 
part of I-T-E switchboard design, it 
offers the additional advantage of 
accessibility in minimum space. 


KA Circuit Breaker KB Circuit Breaker KC Circuit Breaker 
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I-T-E Low Voltage Switchgear 


Circuit breaker interrupting ratings 
increased in keeping with 
proposed industry standards > 


You save, because these standards reduce switchgear 
costs by permitting the use of lower interrupting rating 
breakers for short circuit protection in 240 v a-c and 
480 v a-c systems. And with smaller breakers you save 
space, too. Uprating of I-T-E Types KA, KB, KC, KD 
and LG Air Circuit Breakers is shown in the accom- 
panying chart. 


New compact breaker design saves space > 


All I-T-E Type K Circuit Breakers can now be assem- 
bled three-high. KA, KB and KC frame widths remain 
the same as before. However, the new KD breaker 
is 6 in. narrower than the old LG frame, and can 
be arranged in a three-high compartment, space being 
thus provided for instrumentation in the same frame. 


For complete information, contact your nearest I-T-E 
field office. Or write I-T-E Circuit Breaker Company, 
19th and Hamilton Sts., Phila. 30, Pa. 


Test position with doors closed 
4 = now standard on new switchgear 


Test position with no increase in over-all switchgear 
depth! This facility is by far the most convenient, most 
compact design on the market. It is an exclusive with 
1-T-E Switchgear, yet it costs no more. Additional 
advantages are increased safety, reduced maintenance, 
improved cleanliness, easier circuit identification. 





I-T-E CIRCUIT BREAKER COMPANY - Switchgear Division 


Circle 114 on READ-N-CIRCLE cord for more data 
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a time tested line of 
lubricating products 





ALBANY LUBRICANTS 

Te SS SS Se eee eee eee eee eee 

ALBANY PRESSUREGREASE UNIVERSAL 
For Cups — Ball Bearings — Water 
Pumps — Universal Joints. Woter- 
proof — Exceptionally high melting 
point. Soft enough for gun applica- 
tion. 


ALBANY GREASE 
A cooling lubricant for operating 
temperatures from 110° F to 200° F. 


ALBANY PRESSUREGREASE 
A superior waterproof mineral oil 
grease of high viscosity. Comes in 
Liquid, Soft, Medium, Hard and 
Graphite. Pressuregrease Soft and 
Medium. 

ALBANY BEARING LUBRICANT 

(Ball or Roller Bearing) 
Will not separate or oxidize assur- 
ing long life to bearings. May be 
used in hand grease guns. 


ALBANY GEAR LUBRICANTS 
Retards wear, quiets gears. Water- 
proof, Will not drip te gears are 
idle or in motion. 

eee eS eS See eS ee eee eee ae eeee 


ALBANY PENETRATING OILS 

(Clear or Graphite) 
Quick-ccting. Cuts rust as well as 
lubricates. Loosens sticky valves, 
eliminates squeaks. 

-~w ewww wr nr wm eww we He ew ew He Ee eB eB ewe ee 


ELECTRICAL DIVISION 
Albany RBR Wire Pulling Com. 
pound 


Albany Improved Cable Pulling 
Compound 


Stearine Candles & Flux 


Your Supply House Has These 
Items in Stock 


1868-1955 
BUT MORE MODERN THAN EVER 


ADAM COOK'S SONS,: 


i, . nie - 


my Labrecaling Pe bese 


NEW JERSEY 





Circle 122 on READ-N-CIRCLE card 
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chanical properties of stainless steel are 
covered, Detailed materials selection 
chart for more than 300 corrosive solu- 
tions is included. Sixteen pages. Cooper 
ALLOY CORPORATION. 


416-Do-it-yourself floor survey 

New plan whereby maintenance engi- 
neers can secure accurate, free informa- 
tion about their flooring problems is de- 
scribed in Form 1025. In filling out the 
form, size and condition of the floor, type 
of traffic, possible outage time, and other 
pertinent data are listed. The report is 
then studied, analyzed, and definite rec- 
ommendations for a complete cure are 
given without any obligation. Tue Mon- 
roe Company, Inc. 





417-Expansion joint specifications 

Flexible metal hose and corrugated ex- 
pansion joints are described in Bulletin 
149. New specifications are given on ex- 
pansion joints, including tables on an- 
choring and guiding. Eight pages. Fiex- 
ONIcsS CORPORATION. 


418-Stainiess tubing data folder 

Information of value to engineers using 
stainless tubing and pipe is presented in 
Data Folder TB-355. Tables of analyses, 
mechanical properties, creep strength, 
physical properties, and oxidation re- 
sistance of nine stainless tubing steels 
are included. Six pages. Tue Bascock & 
Witcox Company. 


419-How to select temp control 

Temperature ranges and other proper- 
ties of liquid expansion, gas-pressure, 
and vapor-pressure filled systems are 
tabulated to aid in selection of control 
systems for any application in Catalog 12- 
A-10. Line of instruments for indicating, 
recording, controlling, transmitting, com- 
pensating, and programming tempera- 
tures from -400 to +1000 °F are also de- 
scribed. Twenty-four pages. Fiscner & 
Porter Co. 


420-Automatic grease monkey 
Bearing design features new meter- 
ing plate to automatically regulate grease 


. + + Starts on page 18 


flow to bearing and provide pressure re- 
lief against overgreasing. Discussed in 
Bulletin A-2406. Bearing is used on the 
company’s a-c and d-c motors. Design as- 
sures that bearings are reliably lubri- 
cated, regardless of the service to which 
the motors are put. Four pages. REviance 
Exvectric & ENGINEERING ComPANY. 


421-Cold-applied tar coating 

Versatile, heavy-duty coating provides 
excellent protection for metals and ma- 
sonry against very corrosive vapors, min- 
eral acid, alkaline waters, and extreme 
moisture conditions. Discussed in Bulle- 
tin PC5-355. Specifications and direc- 
tions for application are given in detail 
Four pages. Pirrssurcn Coxe & Cuem- 
ICAL COMPANY. 


422-Corrosion costs money 

Treatment of industrial equipment to 
control corrosion cannot be a hit-and- 
miss proposition, according to Bulletin 
290112. Examples of optimum control 
measures that may avoid costly, unsound 
treatment procedures are given. These 
measures may include minor physical 
changes as well as improvements in 
chemical treatment. Six pages. Hatt Las- 
oRATORIES, INC. 


423-Pocket size water testing kit 
Water hardness can now be measured 
to the nearest 0.2 grain per gallon in an 
on-the-spot test that takes only one min- 
ute. Three-ounce kit consists of a glass 
vial and a bottle of reagent, is contained 
in a white plastic box that easily fits the 
pocket. Complete details of the Zeo-Kit 
are given in Bulletin 7RE55. Caucon, Inc 


424-Redesign your steam generation 
Packaged auxiliaries, such as econo- 
mizers or air heaters, can pay for them- 
selves soon when correctly installed. 
Complete line of watertube boilers and 
auxiliaries including water-cooled fur- 
naces, superheaters, economizers, air pre- 
heaters, and steam washers are briefly 
described in this bulletin. Contains dia- 
grams, tables, and boiler data. Twelve 
pages. Ence Moor Iron Works, Inc. 


425-Cyclones for thickening slurries 

What the cyclone or hydraulic centri- 
fuge is, how it was developed, how it is 
made, and how it works are all described 
in this well-illustrated bulletin. Uses, ad- 
vantages, and typical applications are 
discussed. Eighteen pages. HEYLAND AND 
Patterson. INc. 


426-New long-life plug valves 
Extra long valve life is assured by close 
tolerance between sealing surfaces of this 
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valve that turns easily because the plug 
is floated on Teflon. Bulletin 39-5 de- 
scribes the controlled-pressure lubricant 
system, built-in means of preventing 
sticking, and triple head seal. Good for 
200-psi oil, water, gas, or 150-psi steam. 
Twenty-eight pages. HomesTeap VALVE 
MANUFACTURING COMPANY. 


427-Welding guns work better, faster 

Automatic and manual, air- or water- 
cooled welding guns are described in 
Catalog 2350. Shielding gases, control 
equipment, accessories, and wire also are 
covered. Schematic diagram shows auto- 
matic welding setup. Sixteen pages. Am 
Repuction Sates Company. 


428-Plunger pump rating chart 

Data on size, speed, displacement, and 
discharge pressure of various pumps is 
featured in Bulletin W-414-B45A. Pumps 
are suitable for water flooding and salt 
water disposal, hydraulic press and de- 
sealing systems, and many industrial 
pumping applications. Twelve pages. 
WorTHINGTON CORPORATION. 


429-Atomizing deaerating principles 

Requirements and principles of deaera- 
tion by atomization are described in Bul- 
letin 4635. Sectional drawing in color 
shows water and steam flow during op- 
eration. Combinations in heaters and 
storage tanks are illustrated with photo- 
graphs. Cocurane CorPoRATION. 





FREE COPIES 
For free copies of these hand- 
books, bulletins, and catalogs just 
circle the key numbers on the 
READ-N-CIRCLE card on page 83. 





430-Roadable rail car switcher 
Roadable rail car switcher utilizes box 
car’s weight through weight transfer to 
obtain traction. Other features including 
a coupler that gives positive connection 
between the switcher and the rail car, 
plus fluid drive are also described. Four 
pages. Hemco Manuracrurine, Inc. 


431-Transformer connection diagrams 

Diagrams and explanations of trans- 
former power and lighting connections are 
offered in Bulletin CS-102. Common 
single-phase applications are covered. 
Also included are typical connections 
demonstrating the importance of open 
delta or wye hook-ups during emergencies 
when it is necessary to maintain con- 
tinuous service in spite of transformer 
failure. Eight pages. Kumiman Execrnric 
ComPany. 


432-Air condition your powerhouse 
New line of central-station, cabinet- 
type air conditioning units are described 
in Bulletin 8127. Ten-page section shows 
tables and graphs that enable engineers 
to determine the exact type of unit re- 
quired for their installation. Variety of 
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SAVES YOU MONEY! 


HILCO 











IN CANADA: Upton-Bradeen-James Ltd., 890 Yonge St., Toronto: 1464 Park Ave 











FILTER 
Furnished in capac 
ities trom 0.1 to 750 
gpm. Various car 
tridges pe yom for 


inhibited 


Fig. 81 Fig. 83 Fig. §2 
HILCO FILTER CARTRIDGES 

ee result of much research in the field of lubricating 
I ond industria! oll Sitrotion, the new patented 
Lee Filter Certridges meet need for tremen- 
dous filtering eree, low pressure drop ond b dint 
storage capacity. Above: . Lis @ new cortridge: 
Fig. 2 is o used cartridge (note that pockets ore com- 
pletely filled and the outer surface covered with 
ae Fig. 3 shows the flow of oll, the dork cree 
esents dirty oll passing into the pockets while 
eee oll (w erea) passes inte ''S"' shaped see- 


HILCO Purification Means Complete Oil 
Purification .. . 


You get absolute removal of sludge, acids, carbon, water and fuel dilution 
with a properly selected HILCO. Clean oil saves you money. Expensive 
maintenance is reduced, equipment shut-downs practically eliminated, lost man 
hours and cuts in production become a thing of the past. HILCO continuous 
all electric, automatic purification keeps your oi! clean and in top condition 
at all times. You receive the full capacity and economy of your equipment 













detreent rN 


HILCO offers a wide range of oi! purification units to meet every oil con 
ditioning problem. HILCO units are manufactured in both stationary and 
portable models. Write us about your purification needs recommenda 
tions are given with no obligation. Let HILCO put its 25 years of experience 
in oil purification to work for you. 


THERE’s A HILCO For EVERY LUBRICATION 
AND FUEL OIL FILTERING PROBLEM 


is is 





High Capacity Reclaimer 
Oil Reclaimer Purifier Re-Refiner 






WRITE TODAY For THE NEW HILCO CATALOG 


ec doti bi . i 
or at no @ 





THE HILLIARD Corporation 


105 W. FOURTH ST 7 ELMIRA, NEW YORK 
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OIL MAINTENANCE EQUIPMENT 
. . Keeps your Oil and Equipment Clean 






Montree! 








What’s your need 
for heat? 


Whatever your heating job may be, you'll find 
the efficient, economical answer in... . 


CHROMALOX 
Electric Heaters 


. . for heating platens, dies, molds, metal parts 
.. . for heating liquids, air, gases . . . for curing, 
drying, baking . . . for comfort heating in offices 
and factories . . . for special applications . . . in 
fact for any application requiring fast, low-cost, 
controlled heat up to 1100°F. 


IMMEDIATE DELIVERY 
trom the world’s largest factory stock of industrial 


electric heaters . . . over 15,000 types, sizes 
and ratings. 
Let the Chromatox Sales-Engineering staff 


Write for your copy a ne Ps 


Contains helptul information on 
design uses, and prices of ma 2 
Chromatox Electric heaters, ele- c re 
ments, thermostats, contactors 
and switches. 

To get some interesting facts 
about additional applications of 
electric heat, ask for Booklet 
F1550--"101 Ways to Apply 


CHROMALOE 


aa 
ee 
alba 80-5 ; 


Electric Heat.” 

Edwin L. Wiegand Company 
7520 Thomas Boulevard, Pittsburgh 8, Pennsyivama 
——_——— <a << eee eee eee es = 
EDWIN L. WIEGAND COMPANY | 
7520 Thomas Boulevard, Pittsburgh 8, Pa. { 
| | would like to have i 
1 [A copy of Catalog 50 i 
| CIA copy of “101 Ways” 
j- CIA Sales-Engineer contact me ' 

| none — 
| Company 

| Street 

City Zone State 
Pe ic ES 
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unit arrangements to meet wide range 
of specifications and characteristics are 
illustrated with drawings. Twenty pages. 
AMERICAN BLOWER CORPORATION. 


433-Dry fluid drive selection 

Full color fllustrations of the Flexidyne 
dry fluid drive plus cross-section engi- 
neering drawings, are offered in Bulle- 
tin A-640. Two methods of selection with 
easy-to-use selection charts and tables 
for recommended V-belt drives are in- 
cluded. Twelve pages. Dopce Manurac- 
TURING CORPORATION. 


434-High static head pumps 

Single-stage, double-suction centrif- 
ugal pumps for pumping against high 
static heads, are described in Bulletin 
350-43. New purge-type grease lubrica- 
tion feature, which lengthens bearing 
life, is described. Tables give specifica- 
tions and performance data on pumps 
from 85 to 4500 gpm, and maximum 
heads to 195 feet. Six pages. American- 
Marsu Pumps, Inc. 


435-Conveyor belt slide rule kit 

Two slide rules that cut the time re- 
quired for designing a conveyor belt in- 
stallation from three hours to ten min- 
utes are now available. They are part of 
a conveyor belt construction kit. One is 
a horsepower calculator. The other is a 
carcass selector. They incorporate the en- 
gineering data contained in a 40-page 
conveyor belting notebook. Unirep States 
Russer Company. 


436-Optical aligning of turbines 

Optical tooling instruments and acces- 
sories for alignment of power generators 
are described in a new catalog. Optical 
tooling systems are replacing tight-wire 
methods for aligning turbogenerator cy]- 
inders, pedestals, blade rings, dia- 
phragms, shafts, and sole plates. Farranp 
Optica Co., Inc. 


437-Basic dust problems answered 

The reason behind low first cost and 
low maintenance costs of the Roto-clone 
line of dust collectors is discussed in Bul - 
letin 270-A1. The units take up less space 
than conventional units without losing 
efficiency. Six pages. American Am 
Fi.ter Company, Ine. 


438-Water pump selection tabie 

Condensed selection table is a valuable 
guide to horsepower and head-capacity 
ratings of vertical pumps for industrial 
primary water supply. Described in Bul- 
letin 100. Sectional illustrations with en- 
larged views of special features describe 
pumps clearly. Distribution systems are 
covered, Eight pages. Layne & Bow er 
Pump Company. 


439-Filter cleaning is simplified 
Tubular filters for simplified operation 
and low maintenance in smaller filtering 
are described in Bulletin TS- 
160-755. Features of the filters are de- 
scribed with photographs and a flow 
diagram. Four pages. InpusTriaL FiLter 
anp Pump Merc. Co. 


440-New concept in generators 

Developments that bring the efficiency 
of the externally-regulated diesel elec- 
tric set to a self-regulated set are de- 
scribed in Bulletin 31649. Advantages such 
as close regulation of voltage, easy start- 
ing, compact design, and versatility in ap- 
plication are also discussed. Four pages. 
CaTerPILtaR Tractor Co. 





FREE COPIES 
For free copies of these hand- 
books, bulletins, and catalogs just 
circle the key numbers on the 
READ-N-CIRCLE card facing 
page 83. 





441-Save on rewiring 

Cables for flexible bus-drop power dis- 
tribution are described along with tabu- 
lar data in Bulletin DM5541. Directions 
for normal installations with overhead 
bus duct are also given. The cables per- 
mit fast, economical installation and re- 
location of machines without extensive 
rewiring. Four pages. AnaconpA Wire & 
Caste Company. 


442 Air filter facts and figures 

New methods of filtration or condition- 
ing lengthen air equipment as much as 
500 percent and reduce repairs up to 87 
percent. Revolutionary changes in the 
principles of air filtration are discussed 
and illustrated in this new catalog. Also 
covers installation and maintenance. 
Eighteen pages. Master Pweumaric, Inc. 


443-Germanium for mercury arcs 
Germanium power rectifiers that are 
ideal to supply direct current of the mag- 
nitude now handled by mercury arc rec- 
tifiers are discussed in Bulletin GPR-1. 
Applications include anodizing power 
supplies, arc melting furnaces, Cyclotron 
and acceleration magnet supplies, lifting 
magnets, brakes and magnetic. chucks, 
and pump power supplies for molten 
metals. Ratings and specifications are 
also listed. lyrernationat Rectirier Corr. 


444-Laminated Tefion pipe 

Physical and chemical properties of 
this pipe, manufactured from woven glass 
impregnated with Teflon, are included 
with piping specifications in Bulletin 
FTL-1. Detailed description of flanging 
and coupling the pipe in the field and 
suggested applications for this inert plas- 
tic pipe are also included. Four pages. 
Resistor.ex CoRrPoRaTION. 


(more bulletins on page 80) 
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STELLITE’S IN 
EROSION’S OUT 


TURN TABLE 
\ 


STELLITE WELDING ROD 





No Erosion Here! 







Stellite as a standard seating surface for regulators and 
control valves in steam service is a Leslie exclusive. 
Combined with a hardened stainless steel main valve, 
stellite provides the most erosion resistant combination 
known, and is available in integral and renewable seat- 
ing arrangements. 


This unbeatable combination, pioneered in the field by 
Leslie, is the product of many years’ experience and 
knowledge of proper stelliting and heat treating tech- 
niques. And with Leslie, it’s standard in a wide range 
of regulators and control valves designed to meet any 
temperature or pressure requirements. 







Arrow shows location of integral 
stellited seating surface in Leslie 


Pump Pressure Regulator. When erosion and wear are factors to consider, it will 
pay you to call your Leslie engineer to demonstrate how, 
with Leslie equipment, “Stellite’s In Erosion’s Out”. 


Write for Bulletin 552 
“When To Use A Controller And When To Use A Regulator’. 


REGULATORS And CONTROLLERS 


LESLIE CO., 263 GRANT AVENUE, LYNDHURST, NEW JERSEY 


ecre 


CONTROLLED QUALITY MEANS QUALITY CONTROLS 
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Canned motor-pump breaks into boiler 
house down in Virginia 


Originally developed for atomic submarines, the can- 
ned motor-pump is finding industrial application for cir- 
culating boiler feedwater in a closed-loop system. A 
Westinghouse canned motor-pump at Possum Point gen- 
erating station of the Virginia Electric Power Company 
circulates 4700 gpm of 605 °F water at 1725 psi contin- 
uously. It is driven at a constant speed of 1800 rpm by 





a 150-hp, 440-volt, three-phase, 60-cps motor. The can- 
ned motor-pump is a hermetically-sealed unit that cir- 
culates liquid coolant or other fluids in high-tempera- 
ture, high-pressure, closed-loop systems with zero leak- 
age. All parts in contact with the circulated fluid are 
made of corrosion-resistant alloys. There are no external 


shaft seals. Suction and discharge nozzles are welded 
into the pipe that forms the closed-loop system. Fluid 
circulates throughout the pump drive motor, through the 
bearings (their only means of lubrication), and a mag- 
netic gap. Windings are protected from the hot coolant 
by lining the stator bore with a cylinder or “can” of 
thin nickel-alloy sheet, welded leak-tight in place. The 
rotor is “canned” in a similar manner for the same rea- 
son. Beside being completely leak-proof, the pump is 
simple to install. It requires minimum instrumentation, 
and can operate without an injection water bleed. The 
absence of external shaft seals simplifies maintenance. 


Boilers feed on plants’ exhaust gases 


Two catalytic petroleum cracking plants that use their 
own exhaust gases to make steam have been placed on 
stream by the Sun Oil Company. The cat crackers make 
use of special catalytic waste-heat boilers to burn their 
own flue gases, and generate a total of 100,000 pounds of 
process steam an hour. Secret of the cheap steam and 
low-cost air pollution protection is the oxidation catalyst 
known as Oxycat, manufactured by Oxy-Catalyst, Inc. 
The cost of the fuel that would be required to supply 
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steam to the cat crackers, if it weren’t for this system, 
would be $400,000 a year. The waste-heat boilers will 
pay for themselves in fuel savings within two years. 


Switchboards have building-block design 


A new basic circuit concept in switchboard design, which 
involves the use of pre-engineered and time-tested basic 
circuits, has been announced by the General Electric Com- 
pany. There are eleven basic circuits in the new design 
concept, which cover applications for the majority of 
switchboard users. Each circuit includes basic instru- 
ments, meters, control devices, and relays necessary to 
perform a desired function. The circuits are: 

{' A-c feeder with overcurrent protection 

{| A-c feeder with directional overcurrent protection 

{| Power transformer 

" Tie line with pilot wire differential protection 

{| Transmission line with carrier current directional com- 
parison protection 

{| Transmission line with directional distance protection 

{| Small a-c generator 

{| Large a-c generator 

{| Unit generator-transformer 

| Bus differential protection 

{| Synchronizing equipment 

A basic circuit switchboard can be selected easily from 
specification sheets which are available for each of these 
circuits. Provision is made for the addition of optional 
elements to the sheet, to satisfy commonly used variations. 


Two years’ constant voltage from tiny 
cell developed by Elgin 


Expendable miniature cell developed by Elgin Na- 
tional Watch Company occupies about the volume of a 
penny, yet packs enough energy to operate miniature 
electronic devices at virtually constant voltage for two 
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years. The battery allows high current drainage without 
danger of “polarization.” Secret of the development is 
the use of indium as an anode, which eliminates leakage 
and gassing, so that only a thin plastic case is required. 
The cell can be made in any shape or size to provide com- 
plete flexibility in the design of electronic equipment. Pres- 
ent cell delivers about 1.15 volts, compared with 1.35 volts 
for most other miniature cells, but this can be stepped up to 
1.37 volts by using another cathode material. 


Liquid coolant flows through stator 
windings of large generator 


Significant increase in the capability of large-capacity 
generators is possible without increasing physical dimen- 
sions through the use of this cooling method—sending 
liquid coolant through stator windings. The first unit, 
rated 260,000 kva, has been almost completed by Gen- 
eral Electric Company for the Eastlake powerplant of 
The Cleveland Electric Illuminating Company. The gen- 





erator’s high capacity results from this more efficient re- 
moval of heat produced during generation. Until recent- 
ly, such generators would have been cooled by circulat- 
ing hydrogen gas through passages in the magnetic por- 
tions of the rotor and stator. The Eastlake unit is one of 
the largest 3600-rpm steam turbogenerators in the world. 
It can supply the electrical needs of 700,000 people 


Pressure-reduction noise can be silenced 


Noise caused by pressure reduction is no longer a 
problem in natural gas distribution and steam systems. 
Pipe ring and resultant noise radiation within the regu- 
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for YOUR 
specific purposes! 


Pumps become an intensely personal subject 
when you find that certain types or makes can provide 
the kind of trouble-free service you need—thus saving 
you from expensive shut-downs! 

When you talk pumps, consult a WEINMAN 
Centrifugal Specialist. He's the man with the know 
how and experience to diagnose your particular prob 
lem and provide the kind of answer you want most 
a pumping system tailored to your industrial require- 
ments .. one that renders year-in and year-out 
dependability, with minimum maintenance required 

. .and yet keeps initial costs low. 


The WEINMAN 


Unipump—idea! 
for limited space 
applications where 


liquids + t be 





WEINMAN Centrifugal Pumps are built by Cen 
trifugal Experts with long years of experience in 
the design and manufacture of centrifugal pumps to 
supply every industrial need from small to large 
capacity in both low and high head models, and 
handling of all types of liquids even those carrying 
solids. Solve your pump problems today—write, wire 
or phone your nearest WEINMAN Centrifugal 
Specialist 


Representatives in principal cities 


General service | 
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lator system and over the surrounding area can be ef- 
fectively eliminated. Newly developed Burgess-Manning 
PRS pressure reduction silencers remove 95 to 99 per- 
cent of the noise without restricting flow o1 


causing 
pressure drop. 


Silencer is installed in the downstream 
piping close to the reduction valve so that noise is stopped 
at its source, Unit eliminates the need for expensive pipe 
lagging or subsurface burying of pipe to eliminate noise. 
Noise reduction at critical outdoor locations in gas distri- 
bution systems ranges from 18 to 25 decibels 


Insulating-finishing cement does better 
repair job, and does it faster 


White spun mineral wool insulating-finishing cement 
was used recently to repair cracked insulation on the 
main boiler breeching in the powerplant of the U. S 
Navy Aviation Supply Depot, Philadelphia. It simpli- 
fied the repair job and avoided complete re-insulation 
The repaired covering has a finished appearance as at- 
tractive as the initial job. Full insulating effectiveness 
has been restored. 

The breeching was insulated 12 years ago with blan- 
kets and two %-inch layers of conventional finishing 
cement, but it had become badly cracked. Damaged por- 
tions of the cement and blanket were removed right down 











End Hot Water Complaints + Stop Wasting Fuel 
due to OVER-heated water ==) 
Install Powers No, 11 Self-operated \ sa.» 


temperature regulators. They pre- . bs pe. 
vent OVER-heated water, often pay ow | tl 4 
back their cost 3 to 6 times a year 
and give years of reliable service. 
"hey are simple to in- 
stall, dependable, economical. Write for 
Bulletin 329, prices and full information 
about this quality regulator. (e168) 


THE POWERS REGULATOR COMPANY 
Skokie, tll. * Offices in 60 Cities * See Your Phone Book 
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to the metal skin of the breeching, where necessary. 
Heavy-gage expanded-metal lath was secured to the 
welding studs that held the blanket. Baldwin-Hill Super 
Powerhouse insulating-finishing cement was applied over 
the lath to give a level, smooth finish. The cement was 
applied in varying thicknesses to level the exterior sur- 





face. After trowel finishing, the cement dried to an at- 
tractive glazed-white finish. The job was completed in 
jig time because the cement was quick-setting (initial set 
in two to three hours) and fast drying. It was applied in 
thicker layers than conventional finishing cement (up to 
1 inch as compared to % inch) and no shrinkage cracks 
have developed 


Steel threads in aluminum 


A “weight vs. strength” problem has been solved by 
putting stainless steel wire thread inserts in aluminum. 
Threads tapped in unprotected aluminum tend to strip 
and wear. To guard against the possibility of screws 
working loose, stainless steel wire thread inserts, made 
by the Heli-Coil Corporation, are installed in over 200 
holes on the surfaces of the rotary blower for one of 


(more ideas in action on page 32) 
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erie CITY ERIE CITY IRON WORKS: &:<. 2. 


- Generar, , 


15 years 19 ** STEAM GENERATORS + SUPERHEATERS + ECONOMIZERS + AIR PREHEATERS 


A NEW USE FOR STEAM designed by BREA CHEMICALS INC. 
acBREA CHEMICALS INC. constructed by C. F. BRAUN & CO. 


Brea Chemicals, Inc. at Brea, Cali- 
fornia applies sound engineering to 
produce ammonia from air, water, 
and natural gas. 

The air is washed clean of carbon 
dioxide with caustic; compressed, 
dried, and liquified. The liquid air 
is fractionated, and the overhead 
nitrogen product is one of the basic 
materials for ammonia synthesis. 

Water is added to three Erie City 
VC Steam Generators and becomes 
steam. Part of this steam reacts with 
natural gas in a reforming furnace. 
The effluent gas contains hydrogen, 
oxides of carbon, and methane. The 
flue gases from the furnace are used 
as a source of waste heat to operate 
two Erie City VL steam generators. 
The steam from these generators 
augments plant steam requirements 
at low cost. 

Carbon dioxide is removed from 
the reformed gas by scrubbing with 
a liquid amine solution, recovered, 
and processed to form dry ice. The 
carbon monoxide and methane are 
removed by scrubbing with liquid 
nitrogen. The overhead product 


from the nitrogen wash column is a @ Ovidoor installation of 2 Erie City VL Waste Heat Boilers fired 


mixture of hydrogen and nitrogen by flue gases from the Reform Furnaces shown above. 
ready for the synthesis operation. 


Ammonia from the Brea process 
provides the foundation for servic- 
ing the farmer with aqua ammonia, 
aqua ammonium phosphate, and 
ammonium sulfate, and in the near 
future—ammonium nitrate. 

Erie City through the application 
of sound engineering in the design 
of its products, is proud of the part 
it plays in this new petrochemical 
industry. 





@ Air view of the Brea Chemicals Inc. Ammonia Plont at Brea, Cal. 
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“We 
eliminated Motor 
Burnouts and cut 
new installation 
costs —by using 
Fusetron dual- 


p44 
a 


element Fuses 





Here's why Fusetron dual-element fuses 
give DOUBLE protection to large motors 


Of course, large motors are protected with 
thermal cutouts or overload relays. But experience 
has shown that such devices sometimes stick or fail 
to operate. When they do, the motor burns out. 


On normal installations, by replacing fuses used 
for short-circuit protection with Fusetron fuses of 
motor-running protection size, you get the same 
short-circuit protection PLUS double protection 
— motor burnout from overload or single 
phasing. 


If thermals or relays fail to operate for any reason, 
the Fusetron fuses will act independently to SAVE 
THE MOTOR. 











‘Our organization services some 43 Alfalfa 
Mills in the central Nebraska area. 


“‘We know, from experience, that over- 
loads and single phasing are two of the 
most common causes for motor failures in 
these mills. 


“In order to | ge these motors the pro- 
tection they need, we use Fusetron fuses in 
motor-running protection sizes. As a result, 
we have eliminated motor burnouts for our 
customers. 


**In addition, on new installations, we have 
found that smaller switches can be used with 
proper size Fusetron fuses. 


“‘We can pass this substantial saving along 
to our customers and still give them safer 
protection than can be had with ordinary 
protective devices.”’ 


VWlax 7. Wloore, Vice-President 


Industrial Electric Service, Inc. 
Kearney, Nebraska 








And Fusetron fuses protect against waste of 
space and money — permit use of proper 
size panels and switches. 


On motor circuits Fusetron fuses can be 
used in sizes near to the operating load. That 
cannot be done with ordinary fuses. It is 
possible with Fusetron fuses because they have 
a tremendous time-lag that prevents them from 
opening on starting currents or other harm- 
less overloads. 


This means that on new installations for 
motor circuits you can save space and money 
because proper size Fusetron fuses permit 
using proper size switches and panels instead 
of oversize. 
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You too, can profit by the 10 point protection 
of Fusetron fuses 


/ High interrupting capacity — protect against 
heaviest short-circuits, Have proven on tests to 
open safely on circuits set to deliver in excess of 
100,000 amperes. 


Protect against needless blows caused by ex- 
cessive heating — lesser resistance results in 
cooler operation. 


Protect against needless blows caused by harm- 
less overloads. 


Provide thermal protection — for panels and 
switches against damage from heating due to 
poor contact. 


Protect against waste of space and money — 
permit use of proper size switches and panels. 


Protect motors against burnout from over- 
loads. 


Give DOUBLE burnout protection to large 
motors — without extra cost. 
Protect motors against burnout due to single 
phasing. 
Make protection of small motors simple and 
inexpensive. 

10 Protect coils, transformers and solenoids against 
burnout. 


For more information on Fusetron fuses write for 


bulletin FIS. 





FOR LOADS ABOVE 600 AND UP TO 
5,000 AMPS .. . USE BUSS HI-CAP 
FUSES 





They have unlimited interrupting ca- 
pacity to handle any fault current regard- 
less of system growth. 


They can be coordinated with Fusetron 
fuses on feeder and branch circuits to 


limit fault outages to circuit of origin. 


Write for bulletin HCS. 
On new construction, tell 


your architect to specify 
this Safer, Better Protection. 











BUSSMANN MFG. CO. (Division of McGraw Electric Co.) UNIVERSITY AT JEFFERSON ‘iterercar sanrmencm ST.LOUIS 7,MO, 


wy 
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Just mix and fix—it’s easy with Smooth-On No. 1 
Iron Cement. You can seal cracks in pipes, boilers, 
metal containers . . . tighten loose screws and fix- 
tures in wood, metal or tile . . . anchor bolts in 
concrete. Smooth-On expands as it sets and hardens 
like iron. Makes a tight, lasting repair that vir- 
tually becomes a part of what it fixes. Keep a 
can on hand (Smooth-On doesn’t deteriorate) and 
use it as you need it—at a cost of only a few pen- 
nies per repair. 


New, completely revised, 
fr Pp ia a 48-page illustrated 
handbook has hundreds 
REPAIR of time and money 
HANDBOOK saving repair tips for jobs 
in the plant and around 
the home. Millions of 
these repair handbooks 
have been distributed 
during our 58-year history. 
Write for your copy today. 


SMOOTH-ON MANUFACTURING CO. 
DEPT. 19, 570 COMMUNIPAW AVE., JERSEY CITY 4, N. J., U.S.A. 


SMOOTH-ON 


THE IRON CEMENT OF MANY USES 
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Fairbanks-Morse’s stationary diesel engine lines. Holes 
are drilled at the same time the casting is machined. 
Then the threads are tapped and the inserts wound in. 


This provides hard, smooth, permanent threads ready to - 


receive the machine screws. The external threads of the 
inserts are self-anchoring against the aluminum threads 
of the casting, so the inserts remain in place for the life 
of the blower. The screws can be easily removed for 
maintenance without danger of damaging the threads. 


Leaks in reservoir plugged with plastic 


Excessive water seepage through expansion joints of 
a new 25,000,000-gallon reservoir at Omaha, Nebr., was 
stopped by coatings based on Bakelite vinyl resins. Elas- 
tic, moisture-resistant membranes formed by the coatings 
expand and shrink with the joints they cover, cutting 
leakage to a mere trickle. The reservoir is nearly two 
blocks long, one block wide and 35 feet deep. It is con- 
structed of reinforced, vibrated concrete and lies 80 per- 
cent below grade level. A copper drip basin system was 
incorporated between the reservoir’s double floors to trap 





an expected hydrostatic leakage of 12 to 15 gpm. How- 
ever, leakage at many times that rate resulted when new 
surfaces were contracted by incoming water that cooled 
them as much as 22 °F. The coatings were sprayed over 
miles of joints inside the reservoir to form a continuous 
membrane over the concrete surface, bridging porosity 
and minor cracks as well as expansion joints. The treat- 
ment has reduced total leakage to a mere 14% to 2 gpm 


Make your own static detection device 


Maintenance and safety engineers can easily check for 
static electricity around V-belts by holding a 1/25th watt 
neon glow bulb near the belt, according to researchers 
of Dayton Rubber Co. The bulb will light if there is static 
electricity around the belt. On dry days, when static is 


(more ideas in action on page 37) 
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Cuts ashpit maintenance 
with B&W Refractory Concretes 


A trial installation of B&W Refractory 
Castable “A”, a 2600 degree refractory 
concrete, was made in one boiler ash- 
pit. To date this castable has given 25 
months more maintenance-free service 
than the refractories previously used. 

Results of this first trial were so 
encouraging that another ashpit, 
shown in the drawing above, was lined 
with B&W Refractory Castable “A”. 
In this installation the two opposing 
high velocity water sprays cut refrac- 
tories life two ways. First, water 
splattered on the hot walls (about 
1800F) caused spalling. Second, the 
high velocity water jets had an abra- 


B&W REFRACTORIES PRODUCTS — B&W Alimul Firebrick ° 
B&W Refractory Castables, Plastics and Mortars 
Chemical Recovery Units . . . Seamless & Welded Tubes . 


sive effect on the floor refractories. 

Here’s the report : “After 20% months 
service, B&W’s Castable “A” lining 
was still in excellent condition—far 
superior to the 
before.” 

On the basis of these trials three 
other boiler ashpits have been lined 
with this 2600 degree castable. 

In addition to ashpit linings, B&W 
Refractory Castable “A” is widely 
used in boilers for baffles, hearths, 
door linings, special shapes, repairing 
eroded brickwork and forming pier 
walls in stoker-fired boilers. 


B&W Castable “A” 


refractories used 


is only one of 


BEW 80 Firebrick 


B&W Junior Firebrick 


a line of B&W Refractory Concretes 
which cost-conscious boiler operators 
are putting to increasing use in many 


B&W 


Concretes may help you cut installa- 


different applications. These 


tion costs and lengthen furnace life. 


BABCOCK 
« WILCOX 


"6! @48COCH «4 wricex ¢ce. 
MEFRACTORICS Sivisionw 
COmteas OFrices (O81 CAST O48 n5 5’ wew voRs 
woers “V6V814 Ga boa 


BEW Insuleting Firebrick 


« OTHER BAW PRODUCTS—Stotionory & Marine Boilers and Component Equipment 


. . Pulverizers . . 
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| Transmission 


Equipment 


® Economical In Cost 
* Easily Installed 


® Maintenance-Free 


Flexible Couplings: 

No lubrication required. Quickly installed. 
Easily replaced. Cushions are reversible—can 
be changed or reversed without shutdown, 
Fractional to over 2400 hp. Light, medium or 
heavy duty 


Variable Speed Pulleys: 


Quickly instalied on new or old equipment. 
Change speed while machine is running 
Ratios to 3 to |. Fractional to 15 hp 


Select-O-Speed Transmissions: 


Economical as compared to other variable 
speed transmissions. instant adjustment over 
wide range of speeds. Hand wheel or lever 
control, Ratios to 10 to |. Fractional to § hp 


Universal Joints: 


Precision ground. Finest alloy steel. No 
binding, backlash or end ploy. 13° sizes, 
fractional to 207 hp. Bores |, to 2 In. Lengths 
2 to 10% In 


TYPES AND SIZES FOR ALL APPLICATIONS. 
Get full information today. 


Request catalogs. 


LOVEJOY FLEXIBLE COUPLING CO. 
4823 W. Lake St., Chicago 44, Illinois 
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. ++ personalities from industry & power 


Bart Manefacturing Corporation has 
appointed James P. McNally as its sales 
manager. Before joining the sales force 
he was metallurgical technical advisor on 
the forming and fabrication of nickel 
plated steel. 


Rusk 


Kerby Saunders, Inc. has appointed 
Gienn O. Rusk as manager of its Process 
and Power division. 


Simplex Valve & Meter Company has 
appointed Frank E. Gerlitz to the posi- 
tion as vice president in charge of sales. 
He joined the company as sales engi- 
neer in 1940. 


Allis-Chaimers Manufacturing Com- 
pony has named five engineers to posi- 
tions in its Power Equipment division. 
Edward J, Gaffney is assigned to the nu- 
clear power department, Berton D. Mol- 
dow and James W. Thomas to the 
switchgear department, Edwerd T. Nor- 
ton to the transformer department, and 
Herbert M. Wall to the motor and gen- 
erator department, R. R. Goetz has been 
appointed assistant supervisor of me- 
chanical service and erection, and Alfred 
C. Befero has been assigned as service- 
man for New England region. 


U.S. Hoffmann Machinery Corporation 
appointed Cherles A. Wallace manager 
of its Industrial Filtration division. Be- 
fore joining the company 24 years ago, 
he had been a machine tool engineer and 
an automotive engineer. He is a grad- 
uate of M.LT. 


Federal Power Commission has an- 
nounced that William R. Connole has 
taken office as a member of the commis- 
sion for the term expiring June 22, 1960. 
Mr. Connole succeeds Commissioner 
Nelson Lee Smith. 


Machinery & Allied Products institute 
has elected Charlies W. Stewart, Jr., as 
its new president. Amongst those elected 


to the Executive Committee were Robert 
C. Becherer (president, Link-Belt Com- 
pany), Robert E. Friend (president, 
Nordberg Manufacturing Company), S$. 
E. Lawer (president, York Corporation), 
Gordon Lefebvre (president, The Coop- 
er-Bessemer Corporation), Edwin J. 
Schwanhausser (president, Worthington 
Corporation), James P. Stewart (presi- 
dent, DeLaval Steam Turbine Company), 
and Brinton Welser (vice president, 
Chain Belt Company). 


Thomas A. Edison, Incorporated has 
added eight new members to the staff of 
the Edison Research Laboratory. Rob- 
ert C, Puydak, Houchang Handjani, Don- 
ald Tuomi, Gerald J. B. Crawford, and 
Bernhard J. Bastian have joined as re- 
search engineers, and Miss Juliana D. 
Sareske and Mrs. Elizabeth M. N. Bo- 
vard as research chemists. Dennis How- 
ard Howling has joined the staff to help 
in the development of heat measurement 
and control. He produced and used the 
first absolute carbon resistance tempera- 
ture scale below 1°k. 


J. A. Zurn Mfg. Co. has promoted four 
of its executive personnel. Thomas A. 
Kennedy becomes assistant to the presi- 
dent, John Henry Zurn becomes vice 
president-general manager, Albert A. 
Baker is vice president-sales, and John L. 
Derby is director of manufacturing. 


General Electric Company has named 
Thomas E. Lee manager of a newly or- 
ganized Industrial Switch and Compo- 
nent Device Engineering sub-section. He 
will be responsible for the design and 
production engineering of G.E.’s indus- 
trial safety switches and a wide variety 
of component switches for panelboards, 
switchboards and other products. 


The Permutit Company has appointed 
William C. Neumann as chemical research 
engineer in its Special Applications de- 
partment. He is a member of the Ameri- 
can Institute of Chemical Engineers. 
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identifies metal in Spirotallic Gaskets 


Most engineers know that Spirotallic 
Gaskets maintain a perfect seal despite 
extreme fluctuation in fluid pressure and 
flange compression. Consequently, these 
gaskets are used in a wide range of serv- 
ice conditions which include high tem- 
peratures, elevated pressures and active 
corrosives. To withstand these con- 
ditions, Spirotallic Gaskets employ a 
variety of corrosion-resistant alloys. 


Because so many of these metals look 
alike, only expensive tests or costly ex- 
perience with the gasket could determine 
the gasket metal used, once its identifying 
tag was lost. Now the color patch on the 
centering guide tells the metal employed 





and saves time, trouble and expense. This 
new method of identification also makes 
it easier for storekeepers and mechanics 
who handle the gasket. In addition, it 
simplifies inventories. 


Spirotallic Gaskets hold their seal be- 
cause they are made of spirally wound 
interlocking plies of asbestos and spring- 
like metal strip. These gaskets compress 
easily with light bolting. For catalog 
PK-35A and copy of color code card 
write Johns-Man- 
ville, Box 60, New 
York 16, N. Y. In 
Canada, Port 
Credit, Ont. 


Here are seven of the 
metals available and 
their color identifications 


Zinc-coated 
steel 
white 


Type 304 
Stainless— 
yellow 


Type 316 
Stainless 
green 


Type 347 
Stainless— 
blue 


Monel — 
oronge 


Copper— 
brown 


Aluminum— 
aluminum 


Johns-Manville SPIROTALLIC GASKETS 
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EARNING DIAMOND 
WIDE ce “MULTI-PORT” 
accePTAN o Bi-Color Gauge 
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“MULTI-PORT” 
Advantages: 


“Bi-Color” principle shows steam 
red and water green 


Small round ports instead of long 
glass strips 


“Hi-Lite” luminator for improved 
visibility 


Simplified high-pressure construction 
Maximum thermal stability for 
rapid starting 


Easy, inexpensive maintenance .. . 
in place 


Direct reading . . . basic reference 
gauge 


STEAM SHOWS RED 


~ 4 
ale 
7 \4 


Oh 
tars 


Me 
x 
S 4 








DIAMOND POWER SPECIALTY CORP. x 
LANCASTER, OHIO 

Please send me without obligation a copy of new 
Bulletin No. 1174 explaining the advantages of 
the Diamond “MULTI-PORT” Bi-Color Gauge. 


NAME 


COMPANY 


ADDRESS 








Diamond Specialty Limited — Windsor 


The “Multi-Port” gauge has been in con- 
tinuous successful high pressure opera- 
tion for more than two years in leading 
central station plants. Users everywhere 
report excellent readability and substan- 

tial savings in gauge mainte- 

nance costs. For additional infor- 


mation, write for Bulletin 1174. 


, = WELDED CONSTRUCTION 
= 


ASSURES 
PERMANENT TIGHTNESS 721 


DIAMOND POWER SPECIALTY CORP. 


LANCASTER, OHIO 


Ol ielale) 
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more troublesome, there may be enough electricity gen- Sept. Atomic Industrial Trade Fair Sheraton-Park Hotel 
erated to knock the bulb out of your hand, so it is rec- 26 - 30 Washington, D. C 
ommended that the bulb be attached to the end of some Sept. Electrical Progress Show Convention Hal! 
holder, such as a pencil. Hazardous conditions may war- 27-29 Philadelphia 


rant installation of specially designed static-free V-belts Oct AIEE Fall General Meeting Morrison Hote! 


3-7 Chicago 

Oct American Society of Lubri- Antlers Hotel 
. si ¥ j . ’ 
Safety unit loafs till needed, 10-12. cation Engineers Lubrication Indianapolis 


Conference 
. 

suffers no wear while waiting Oct Eighth National Chemical Coliseum 

12-15 Exposition Chicago 
Valve that offers greatly increased safety for operators ie ; ' 
of metalworking presses with air-operated clutches or 9 — ae vote Come a. ee 

= = o-<e “nce olumbpus oO 
brakes has been announced by the Clark Controller Com- an 
pany. The Type PV valve combines an operating unit with Nov. ASME Annual Meeting Congress Hotel 
a standby safety unit that functions to stop the press only 13-18 Chicago 
if the operating unit fails. Only the operating unit moves Nov Exposition of Power and Coliseum 
with each stroke of the press. The safety unit stands by, 14-18 Mechanical Engineering Chicago 
ready to function only if the operating unit fails. Then Nov. Second International Auto- Navy Pile: 
the safety unit immediately acts to cut off air pressure to 14-17 mation Exposition and Ex- 
the clutch and brake. This feature saves wear and tear on hibition 
the safety unit and the possibility of simultaneous failure Nev. American Institute of Chem- Statler Hote! 
is virtually eliminated. 27-30 ical Engineers Regular An Detroit 
A second feature of the new valve is that when the safety nual Meeting 

unit does operate, it locks in its operated position and can- Nov. Air Conditioning and Re a 
not be reset until the fault that caused the action is cor- 28- frigeration Exposition Atlantic City 


Chicago 


fletect 0; 
in FEED WATER 


Cominuous records of the oxygen dissolved in 
boiler feed water and of the hydrogen en 
trained in steam, indicate when corrective 
measurce are necessary to prevent otherwise 
unsuspected and costly corrosion. Cambridge 
Analyzers measure and record dissolved oxygen 
directly. The hydrogen in the team is mea 
ured and indicates the quantity of oxygen set 
free by dissociation, Cambridge lnarument 
are available for continuously reeording 
either O, or H, separately, or O, and H 
multaneously 


rected. No special device is required for reset. The valve 
is completely stable. The safety unit is not subject to op- Send for Bulletin 148 B. P 
eration due to transient or minor conditions. However, a 
pressure leakage approaching that necessary to keep the CAM BRI 

clutch engaged will positively and quickly cause the safety DG E 
unit to function. The 1%-inch pilot-operated valve is de- 
signed to operate at any pressure between 25 and 100 psi INSTRUMENT co., INC. 


It is normally furnished with 110-volt electromagnets, but 3060 Grand Central Terminal, New York 17, N. Y 
can also be supplied with coils for other supply voltages Pleneer Mensfecterers of Precision lactrumente 
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Tearsheets always available 
Gentlemen: 

A very interesting article entitled “Get the Most Out of 
Maintenance Painting” appeared in the July issue of In- 
pustry & Power magazine. It does not, however, appear 
on the reprint list. If it is possible to get a reprint of this 
article, 1 would appreciate very much your sending a copy 
to my attention. 

C. W. Hobbs 

Maintenance Department 
Andrew Jergens Company 
Cincinnati, Ohio 


@ Copies of feature articles appearing in Invustry & 
Power are made available in two forms: tearsheets and 
reprints, A limited number of tearsheets is always avail- 
able for every I&P article whether or not special reprints 
are made, 


Your maintenance painting 


Gentlemen: 

Reference is made to your July 1955 issue which con- 
tains an article entitled “Your Maintenance Painting.” In 
the article the author has used for his reference Steel 


. + « to industry & power 


Structures Painting Manual, Volume 1, Good Painting 

Practice and Volume 2, Systems and Specifications. Will 
you please quote price for these two volumes? 

C. T. Eyring 

Assistant Chief Engineer 

Salt River Project 

Phoenix, Arizona 


@ Each volume sells for $6.00 per copy. They can be or- 
dered directly from Steel Structures Painting Council, 
4400 Fifth Avenue, Pittsburgh 13, Pa. 


Source of waste data 
Gentlemen: 

Referring to page 62 of your July issue, kindly advise 
where I can secure papers from Proceedings of Ninth In- 
dustrial Waste Conference held at Purdue University. 

Edson L. Barlow 
Belding Heminway Company 
Putnam, Conn. 


@ Proceedings of the Ninth Industrial Waste Conference 
can be obtained from the University editor, Purdue Uni- 





a 
Pic HOT WATER HEATERS 


ENGINEERED FOR SERVICE 


Industries everywhere ore replacing ovlmoded 
woter heoters with Pick Instentaoneous Woter 
Heoters. Here ore the reasons: 


Water Is Heated Instontly. Entirely avtomotic, 
Pick Heoters operote™by steam injection to heat 
the water in o flash to exact temperature desired 
ond in volume required. 


Fuel Savings Are Substontial, Steam injection 

heating is the most efficient method known, There's 

no woste becouse woter is heated only os used 
. never stored ond allowed to cool. 


No Storage Tonks Required. Compoct design of 
Pick Heoters permits ovt-of-the-woy installation 
in corners, on walls or overheod. Soves valuable 
floor space. 


Exact Temperature Control, Pick heoters con be 
operated oft low or high loods with minimum 
temperature fuctuvotion, And it's done quietly. 
Maintenance Cost Is Low. Pick Heolers con be 
cleaned in a motter of minuies — worn ports 
easily replaced. 


Installation Is Inexpensive. Only ordinory pipe 
connections ore required 











Write for booklet on how PICK HEATERS cut costs of Hot Woter — No Obligation. 


PICK MANUFACTURING CO. e 
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WEST BEND, WIS. 
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versity, Lafayette, Indiana. Ask for Extension Series No. 
87, Engineering Extension Department. 


Steam on wheels 
Gentlemen: 

In your June issue of Inpustry & Power on page 26 un- 
der Steam on Wheels, we'd like to know where we could 
get more additional information on this? 

I am convinced that any type of service such as they 
have here is readily accepted by the public. 

I'm very interested in this steam generation, and if you 
can get me any information as to where I can obtain more 
detail data on this I would appreciate it. 

George W. Sayer 
Berry Ervin Engineering Company 
Minneapolis, Minn. 


@ More information on “Steam on Wheels” can be obtained 
through Franklin Associates, 2022 South Mesa Street, San 
Pedro, California. 


Refresher keeps rolling along 
Gentlemen: 

I should very much like to receive Part I and Part II or, 
better yet, a bound copy, of all parts of Professor Lee's 
article appearing in your magazine, entitled “A Thermo- 
dynamics Refresher.” 

H. A. Kammer 

Executive Vice President 

Engineering, Construction and Purchasing 
American Gas and Electric Service Corporation 
New York, New York 


Gentlemen: 

I have just finished reading the very worthwhile article 
— A Thermodynamics Refresher Il—in the June 1955 is- 
sue of Inpustry & Power, and find I have somehow missed 
the first installment. I would very much appreciate the re- 
ceipt of a single copy of the first installment. 

Robert R. Bregi 
Engineering Department 
Atlas Brewing Company 

Chicago, Illinois 


Gentlemen: 

We read with interest your article “A Thermodynamics 
Refresher,” chapter one. We would very much appreciate 
it if we could have the complete series of this refresher 
course for our files, when it is completed in the magazine 
Several of our men have expressed an interest in “catch- 
ing up” on this subject. 

Freeman Felt 
Electrical Engineer 
Rayonier Incorporated 
Shelton, Washington 


Gentlemen: 

In the May 1955 issue of Inpustry & Power magazine 
.... there is the first of a series of articles on the Thermo- 
dynamics Refresher. Would you be kind enough to send 
two copies each month of these articles for the duration of 
the series. 

P. M. Matthews 

Manager of Manufacturing 

Feeder & Service Division 
Westinghouse Electric Corporation 
East Pittsburgh, Pennsylvania 


@ Single copies of the Refresher articles are sent free upon 


request. For quantity prices on reprints, see “available re- 
prints” on page 98. 
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WILSON Condenser 
Tube Inserts 


Oo Put Equipment Back on Line Faster 


You save man-hours and money with new Wilson Con- 
denser Tube Inserts because they eliminate the need to 
plug. off leaking condenser or heat exchanger tubes 
Wilson Inserts go in fast...need no cementing . . . take 
less time than it does to plug a “bad tube’) What's more, 
these highly efficient inserts put the tube back into opera- 
tion as in the original design. 


©) Multiply Service Life of the Tube 


In many cases, condenser tubes usually fail within the 
first few inches of the inlet. Wilson Condenser Tube 
Inserts actually restore these leaking tubes to service by 
sealing the deteriorated portion of the tube. Wilson Inserts 
also retard or eliminate the effect of inlet end erosion 
Send for Bulletin 500 which gives the full story on time- 
saving, money-saving Wilson Condenser Tube Inserts 


Wilson Tube Cleaners 


Depend on these powerful, fast-acting 
cleaners to do a thorough job every 
time. There's a Wilson cleaner for all 
types of tube or pipe. All sizes in stock 
for immediate delivery. 


Wilson Tube Expanders 


For re-rolling old whbes or installing 
new ones. Precision-made to insure firm 
seating. Self-feeding and parallel ex. 
pansion for a particular trade. 


Representatives in principal cities 


THOMAS C. WILSON, INC., 21-11 44th Ave., Long Isiend City 1, N.Y. 


Cable address: “Tubeclean”, New York 


Twee' 


TUBE CLEANERS e« TUBE EXPANDERS 
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® Richardson qoes abroad 

Richardson Scale Company is opening a new European 
headquarters at Geneva, Switzerland. Sales, consultation, 
installation, and maintenance services will be offered to 
the European market for the company’s line of automatic 
machinery for weighing and proportioning. Licensing ar- 
rangements will be made with European manufacturers 
for the manufacture of certain metric unit scales from 
basic Richardson designs and specifications. 


© Largest industrial intercity telephone 
network qoes into operation 
Wheeling Steel Corporation has just put into operation 
a new dial telephone system that interconnects eleven 


plants on the Ohio and West Virginia sides of the Ohio | 


River. By means of an enlarged network of 54 intercity 
tie lines, employees of the firm will be able to dial their 
own calls straight through to any telephone at any one 
of the corporation’s plants. The system is a joint under- 
taking of the Chesapeake and Potomac Telephone Com- 
pany and the Ohio Bell Telephone Company. It comprises 
77 central office trunks, 50 tie lines, and 4000 telephones. 


® Your electricity costs more 

Average bill for an industrial plant with a 1000-kw de- 
mand and using 200,000 kwh per month was $3168 on Jan- 
uary 1, 1955, according to the Federal Power Commission. 
FPC reports that the bill for the same amount of energy 
on January 1, 1954 was $3162, in 1941 was $2814, in 1940 
was $2828, and in 1935 was $3081. 


@ Enacineers' salaries up 4.5 percent over 
1954 

American Management Association has just completed a 
survey showing that engineers and other professional em- 
ployees in American industry now are earning about 4.5 
percent more than they earned last year. Twenty engi- 
neering and professional job categories in 19 industries 
were covered, The survey showed that the average begin- 
ning engineer receives about $4500 per year. Median pay 
for electrical and mechanical engineers is $7000. “Middle 
management” personnel (those between the first-line su- 
pervision and the policy-making level) tend to receive 
similar salaries regardless of geographic location, industry 
classifications, or company size. 


@ Technical painting analysis service 
launcked 

Glidden Company is launching a new cost-free service 
to reduce losses from improper maintenance painting. The 
service is aimed at curtailing costly maintenance, improv- 
ing protection, correcting conditions that lower employee 
efficiency or that are safety hazards, and to reduce overall 
operating expenses in general. The service is expected to 


40 
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be of particular value where corrosion problems involv- 
ing machinery, areas exposed to fumes or moisture, struc- 
tural framework, and pipes conducting liquids and gases 
are involved. 


@ Last-half business looks good 

Business in the remainder of 1955 will be just as good as 
it was during the record first half, if not better, according 
to 131 companies surveyed by the National Industrial Con- 
ference Board. More than half of the companies reporting 
anticipate higher production rates. Over three-quarters 
of those responding expect pretax earnings for the calen- 
dar year 1955 to top the 1954 calendar year. 


@ Barker to be next ASME president 
Joseph W. Barker, chairman and president of the Re- 
search Corporation, New York City, will be next president 
of ASME. He will take office at ASME’s annual meeting 
in Chicago this fall. Four regional vice presidents will also 
take office: Charles E. Crede, vice president and chief en- 
gineer of Barry Controls; Frank W. Miller, vice president 
of Yarnall-Waring Company; Albert C. Pasini, general 
superintendent of production for The Detroit Edison Com- 
pany; and Bryan T. McMinn, professor of mechanical 
engineering at University of Washington, Seattle. 


@ Reynolds to dig and burn own coal 

Reynolds Metals Company will build a 300.000-kw 
power plant that will burn coal mined from adjacent com- 
pany-owned deposits as part of a $230000000 facilities 
expansion program aimed at increasing its total primary- 
aluminum-producing capacity by 270,000,000 pounds. 

Over 1,000,000 tons of coal a year will be required at 
the new power plant. The 2,000,000-pound primary pro- 
duction plant in the Ohio River Valley marks the emer- 
gence of coal as a major source of electricity for aluminum 
production. 


@ Anaconda expands aluminum wire 
production 

Anaconda Wire & Cable Company has started produc- 
tion of aluminum wire and cable in a new building in 
Sycamore, Illinois. The new building will quadruple the 
output of bare, rubber-insulated, and synthetic-insulated 
aluminum wire and cable at Sycamore. The company has 
other aluminum facilities in Montana, New York, Indiana, 
and California. 


@ Eaton completes $3,000,000 move 

Eaton Manufacturing Company moved its entire stamp- 
ing division through 38 city blocks in Cleveland — one of 
that city’s biggest moving projects. Production capacity 
will be increased 40 percent as a result of the move. The 
remodeling and moving project cost more than $3,000,000. 
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* Varying Voltage 
Troubles that cause 
Production “Bugs’”’, 
Rejects, Burned-Out 
Motors and Lamps 


STA BILIRN E 


| al ot OA =e oD 


V.V.T: 


with 


AUTOMATIC 
VOLTAGE 
REGULATORS 


This is a picture of a STABILINE type EM 
preventing voltage variations that can result in 
burned-out motors and work @poilage on the pro- 
duction floor. In the inspection department V.V.T. 
can put inspection gear out of calibration, get 
okays for sub-standard work. 


THE 


ERIOR 
ELECTRIC 


COMPANY 


SALES OFFICES: The Superior Bectrx Compeny 
14346 M Serrane Avenve ?. ©. Bes 48,721 Se. Bevteverd 
Hollywood 27, Colitorne Oct Pork, Mines 


Name 


Don’t be satisfied with the 
variations of your power! It can cause you trouble 


“allowable” voltage 


without your ever knowing the cause. Progressive 
production men today demand the constant volt 
age maintained by a STABILINE Automatic 
Voltage Regulator. Send coupon for full details 


THE SUPERIOR ELECTRIC COMPANY 


1809 Reynolds Avenue, Bristol, Conn 


Please send my copy of the STABILINE Bulletin 


$03, 50 Position 


¥. O. Bon 946, 1246 hunipere Ave 
Redwood City, Col « 132, 250 Se. Cout & 
Ome 
453.4 tgtinten Ave, Wee, Om. 202 4515 Prentice &, Om 2 
Terento 12, Onterie, Conode Ooltes 6, Texes 
REPRESENTATIVES 
Bury! 0. HH Compony Fred M Magn Company 
1948! Jomes Couzens He'y 3212 Eostere 
Detrow 35, much Seorte 2 Womtungion 


Company Name 


Company Address 


Zone State 
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ANOTHER 
KEWANEE-SPRINGFIELD “PACKAGE” 
WITH YARWAY BLOW-OFF VALVES 


Kewanee-Springfield . . . a good name in package 
boilers, furnishes Yarway ...a good name in 
blow-off valves, for dependable blow-down service 
on their popular boiler line. 
It’s a good idea . . . used by more and more boiler 
manufacturers, and appreciated by their customers. 
Already more than 15,000 boiler plants use Yarway 
Blow-Off Valves. There must be good reasons .. . 
there are. Yarway Blow-Off Valve Bulletin B-426 explains Yerway 
these reasons. Write for a free copy. Type "8" 
Be sure to specify Yarway Blow-Off Valves when you Seatiess Tandem 
purchase your package boilers. Blow-Off Valve. 
Note balanced sliding 
lunger design with no 
YARNALL-WARING COMPANY revi cadre 
100 Mermaid Avenue, Philadelphia 18, Pa. 


or leak. Pressures to 
Branch Offices in Principal Cities 400 pai. 


YARWAY BLOW-OFF VALVES 
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How soon will nuclear reactors be ready for your industrial 


powerplant? What obstacles will have to be conquered? 


What kind of operating techniques and system response 


can you expect? Here are the answers from an expert who 


has lived in the midst of nuclear power development from 


its beginnings, who has testified before Congressional 


committees shaping atomic law, who will be among those 


present in the breakthrough of economic nuclear power. 


Are you thinking yet about.... 


NUCLEAR power 


DR. KARL P. COHEN 


Vice President 


Walter Kidde Nuclear Laboratories, Ine. 


(as told to Harold A. Bergen, Editor) 


Dr. Karl Paley Cohen is one of the pioneers in the early scientific 
work that ultimately led to the Manhattan District Project and the 
atomic bomb. He was assistant to Dr. Harold C. Urey from 1938 
to 1940. He was later made director of the Theoretical division 
of Columbia University's Manhattan Project Laboratory. He has 
worked in atomic energy for Standard Oil and as consultant to 
General Electric and the Atomic Energy Commission. Dr. Cohen has 
testified before Congressional committees shaping atomic energy 
legislation. He served as technical advisor in the United States dele- 
gation to the United Nations International Conference on Peaceful 
Uses of Atomic Energy, concluded last month in Geneva, Switzerland. 


NUCLEAR POWER plants in sizes 

and capacities for the indus- 
trial powerhouse may be econom- 
ically competitive with fossil-fuel 
plants by 1958. We are now think- 
ing in terms of the economic break- 
through coming in about three 
more years. Right now, we would 
need very special circumstances to 
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come up with an economically jus- 
tifiable nuclear power station in 
sizes for industrial plants. But 
within five years, certainly, cir- 
cumstances will not need to be so 
special for such a plant to exist 

I am a small reactor man. The 
kind of reactor plants I refer to 
here—that would fit the needs of an 


YOUR plant 


industrial plant—span a range 
whose bottom limit is about 15,000 
kw. Top limit would be 75,000 
kw, or perhaps 100,000 kw 

There is a definite (though some- 
what limited in terms of units) 
market for nuclear powerplants 
larger than this “industrial” range 
These are the plants in the large 
“public utility” range, where large 
chunks of generating capacity can 
be put into one basket. Work on 
these larger reactors is quite nat 
than 
“industrial” reactor 
First 
the utilities are fundamentally in 


urally going forward faster 
on the smaller 


powerplants for two reasons 


the business of producing power 
whereas industrial plants that pro- 
duce their own power produce it 
a means to a further end 
Utilities, 


mate 


only as 
therefore, have legiti 
with fuel 
Development of fuels for 


the future can be properly written 


concern future 


sources 
into their general rate structures 
as research and development costs 

This is in the public interest, and 


think 


ound a 


the public pays. I this is 


quite sound—as any re 


search and development expense 
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might be for any business. But the 
industrial plant, not being in the 
business of producing power as 
such, cannot justify research and 
development costs for fuel sources. 


Physics favors large reactors 


The second factor favoring more 
rapid advancement of the “utility” 
size reactor is that the physics of 
nuclear power reactors gives cer- 
tain advantages to large units that 
will permit them to attain an eco- 
nomic breakthrough first. Let me 
point out now, though, that all this 
is not to say that research in be- 
half of small reactor plants is not 
being carried forward. The Army’s 
Package Reactor is currently be- 
ing developed, though on the 
strength of more extraordinary re- 
quirements—chiefly logistics—than 
would be presented by industry. 
We can hope that experience with 
logistically advantageous nuclear 
power plants, or with other special 
plants (such as propulsion power- 
plants for submarines, aircraft, or 
locomotives), will contribute to 
understandings of nuclear power 
generation that will apply to indus- 
trial powerplants. 

Our firm has already talked to 
paper mills and mining companies, 
among others, in search of condi- 
tions that would establish the basis 
for the first economic break- 
through. Of course, any industrial 
plant must first consider the basic 
problem of in-plant generation 
versus purchased power. Process 
steam requirements can be lumped 
in with power requirements. But 
“nuclear” steam is no better than 
“conventional” steam. 

Occasionally, there are industrial 
wastes which must be disposed of 
by burning. These make severe 
competition. In talks with paper 
mills, for example, we find that 
nuclear fuels must compete with 
free pulp-mill wastes currently be- 
ing used as fuels. 


Special difficulties in small plants 


We meet some special difficulties 
in developing the small reactor 
plants. These include: 

{ The plants are experimental in 
the sense that we haven't had ex- 
perience enough to say that a plant 
quoted at $10 million would not 
ultimately cost $12 million. 

{ Reactor plants do not have a his- 
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tory of operating experience com- 
parable to that of the conventional, 
fossil-fuel steam plant. Industrial 
firms usually have but one power- 
house, whereas a large utility may 
have a system of many plants. So 
unless you are a utility (which can 
drown mistakes in estimates of op- 
erating costs in the financial depths 
of utility accounting), you find lit- 
tle room for cushioning mistakes in 
estimated operating costs. (A util- 
ity can absorb what has the effect 
of but a small estimating error when 
its 200,000-kw nuclear plant is part 
of a 4-million-kw system.) 

{ Money for a powerplant is more 
expensive to the industrial enter- 
prise. A utility’s capital is commit- 
ted by the very nature of the busi- 
ness to investment in power-pro- 
ducing equipment. Capital ear- 
marked by industry for a power- 
plant is competing with investment 
opportunities in production equip- 
ment, which ordinarily offers a 
quicker financial return to man- 
agement. Capital for an industrial 
nuclear powerplant, therefore, is 
more dear to the industrial. 


{ The very long development pro- 
gram in nuclear fuels that is vital 
to the economic success of nuclear 
power currently operates against 
early emergence of an economic in- 
dustrial-size plant. All that a pru- 
dent industrial nuclear powerplant 
designer can do is design on the 
basis of what he knows can be done 
today, not on what he can hope to 
do tomorrow. (I think, for exam- 
ple, that fuel elements will last in- 
definitely, but I could not ask you 
to put your money on it.) To in- 
vest industry’s dollars on the basis 
of hoped-for solutions would de- 
mand an unusual benefit in return 
for the risk. For an industrial, this 
benefit does not yet exist. 

€ All reactors (not only the small 
ones) face an obscured fuel supply 
and fuel price picture. The current 
government price schedule will ex- 
pire three or four years after plants 
now under construction will be up. 
Congress has set a limit of seven 
years on AEC price schedules. The 
effects of the stockpiling program 
on raw materials and processed 
fuel materials can fluctuate widely 


“You can make a case for anything if you want to be optimistic... . 
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“We are trying to find something economic on the first round of design. . 


as the international situation 
varies in the next few years. 

Now, then, until power use of 
fissionable material is comparable 
to military use, there can be no 
stabilized picture. It will be quite 
some time before such stabilization 
comes about. I don’t know exactly 
what that time might be, but my 
guess is 20 years. This guess would 
vary, depending upon two factors: 
(a) how fast military needs ex- 
pand or decline, and (b) how fast 
private power development ex- 
pands or declines. 


Industrials, be conservative 


These then are some of the rea- 
sons why we must be prudent in 
forecasting the use of nuclear pow- 
er reactors in industrial power- 
houses. 

Those firms whose business is 
the manufacture of the principal 
equipment for power generation 
must be optimistic in viewing the 
nuclear power picture. This per- 
haps accounts for the calculated- 
to-be-encouraging statements com- 
ing from the high echelons of our 
major power equipment manufac- 
turers. But other companies, that 
don’t have big investments commit- 
ted to leadership in the power 
field, must be more conservative. 
And for the industrial plant that is 
considering power generation to 
support its production of other 
goods, restraint in nuclear power 
is even more advisable. The aver- 
age industrial is not entitled to 
take the risks in power develop- 
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ment that the power industry, as 
such, can take. 

How then will the first small re- 
actor be developed for industry? 
First, let me say that I’m sure 
we're going to solve all the prob- 
lems—economic and technological. 
Ultimately, reactor plant prices 
will come down and reactor fuel 
efficiencies will go up. Nuclear re- 
actor powerplants are presently 
characterized by high capital cost. 
Wearing our rose-tinted glasses, 
we see that we will get those high 
capital costs way down—not in 
five years, but certainly in 20. But 
long before that, within the next 
three to five years, the cost-per-kw 
delivered by an industrial-size re- 
actor plant should break through 
the economically competitive bar- 
rier. Nuclear fuel, for example, 
should begin to show up favorably 
in areas where coal 
than $7.50 per ton. 

Undoubtedly, the second round 
of design will be better than the 
first. We are trying, of course, to 
find something in the first round 
of design that will be more eco- 
nomical than the fossil fuels 


What will happen? 


What will happen is that we will 
quote a given-size plant for, say, 
$10 million when we really think 
we can build it for $10 million. We 
would then be prepared to take the 
risk that it might cost $12 million 

Actually, we are now approach- 
ing the stage of proposing a 75,000- 
kw reactor plant in competition 


costs more 


with a fossil-fuel plant. Steam 
from this plant would be sold by 
the industrial to a local utility 

To give you further appreciation 
of the financial magnitudes to be 
considered, we would say now that 
the reactor-steam part of a 37,500- 
kw nuclear powerplant might cost 
$5 million, exclusive of rotating 
equipment and switchgear. A 75,- 
000-kw plant, on the same basis, 
would cost some $8 million. The 
fact is that the cost-per-kw curve 
is much steeper for the nuclear 
plant than it is for the fossil-fuel 
plant. That is, the economic advan- 
tage of bigness is far more pro- 
nounced at the present time in 
nuclear plants than it is in the 
fossil-fuel plants. 

These of course are not the total 
investments. You still need to ac- 
count for land, working capital, and 
financial charges. These might add 
another $2 million to the plants 
quoted above. So the 37,500-kw 
plant might cost $7 million on the 
hoof, and a 75,000-kw plant might 
cost $10 million on the hoof—as- 
suming you want to include for 
comparison some of these fixed 
charges applicable to both 


Operating procedures 


In matters of operating proced- 
ures, the nuclear plants will be 
designed with great When 
the major operating hazards have 
been licked, we will have licked 
the minor nuisances in the 
ess. What we will finally come up 
with 


care 


proc 


is a more controllable, a 


“Economic advantage of bigness is far 
more pronounced in nuclear plants 
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“Chain reaction is more controllable than combustion... .” 


more stable, and a more reliable 
generating plant. Nuclear power- 
plants will require much less 
maintenance than conventional fos- 
sil-fuel plants. 


Pission more controllable 


The nuclear chain reaction is 
very much more controllable than 
the combustion reaction common 
to today’s steam plants. It takes 
more sophisticated equipment to 
control a chain reaction, but the 
operating process is much easier. 
For example, it is very difficult to 
quickly double the flow of oxygen 
and pulverized coal in a boiler 
Doubling the rate of the nuclear 
reaction is quite easily accom- 
plished—almost push-button fash- 
ion. The reactor itself is much 
smaller than the conventional boil- 
er, so there is less systemic inertia 

The secondary steam cycle is 
the same in both cases. But the 
primary cycle, where combustion 
gases are replaced by less bulky 
fluids, effects further advantage in 
controllability. Heat transfer from 
conventional combustion gases to 
the boiler water requires a good 
deal of heat exchange surface. This 
is not true in liquid-to-liquid reac- 
tor heat exchange. (Here, too, the 
advantages of the nuclear reactor 
plant become most significant in 
the larger plant.) And, there is no 
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fly ash problem or exhaust corro- 
sion problem in a nuclear plant. 

Getting down to specific reactor 
types, I’m inclined to believe that 
the first economic nuclear power 
plant will use the Pressurized Wa- 
ter Reactor. It suffers the least in 
going to smaller sizes. (This, inci- 
dentally, is the type being used in 
the Shippingport, Pennsylvania 
plant being built for Duquesne 
Light.) Even over the long haul, 
it looks to me as if the Pressurized 
Water Reactor will be “it” for the 
smaller plant. The other types cur- 
rently under study are more apt to 
be interesting to the large utility- 
size generating plants. 


Utility progress will help 


Progress on the utility front, of 
course, will help accelerate the 
economic breakthrough for the in- 
dustrial nuclear powerplant. Cer- 
tain problems initially met when 
the first large utility reactors go 
on the line will demand solutions 
of problems that will ultimately 
face the small plant. Chemical 
handling and waste processing 
techniques peculiar to nuclear 
powerplants, for example, have 
not been organized on an indus- 
trial basis yet. There are no facili- 
ties except government facilities 
There are only government prices 
and these have not yet been posted 


“Everything is going to happen faster . . 


.. than I predict.” 


We are not yet exactly clear on 
what the government will do in 
these realms. Carbon copies of 
solutions to such large-plant prob- 
lems certainly will not be valid for 
small plants, but the lessons thus 
learned will undoubtedly help. 


These are birth pains 


These are the birth pains of 
nuclear power for industrial plants. 
Of course, you can make a case for 
anything if you want to be optimis- 
tic—or against anything if you 
want to be pessimistic. I have no 
doubt whatever that nuclear power 
will be competitive for plants of 
100,000 kw or more. I am hopeful 
that it will be competitive in sizes 
down to 35,000 kw. I am pessimis- 
tic below that size. 

These feelings of mine all depend 
on the time scale over which we 
wish to project. Nuclear fuel costs, 
for example, could change enough 
over a long period of time to alter 
these guesses. I can think of a 
factor that would effect an imme- 
diate change: the international sit- 
uation could shift so as to deval- 
ue our stockpiles and thereby 
help the nuclear fuel cost picture. 

Perhaps I should conclude by 
telling you of my sincere convic- 
tion that everything is going to 
happen faster and better than I 
predict here 
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Cylinder lubricator is mounted below and to left of turbocharger. Movable steel wall is behind lube purifier and panel 


How DUAL-FUEL diesels help a utility 


A small city utility gets flexible power 
supply at lower cost than purchased 
power. Its plant points the way for industry. 


iP 
EXCLUSIVE. 


WHAT TO DO when you inherit 

a run-down, inefficient gen- 
erating plant — that was the prob- 
lem confronting us in 1945. When 
Nebraska City purchased the elec- 
tric utility system from Consumers’ 
Public Power District in 1945, it 
took over an inadequate power sup- 
ply with poor voltage regulation 
and heavy transmission losses. But 
smart long-term planning by the 
city’s board of public works has 
brought the utility up-to-date with 
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RAY HALL 
Chief Engineer, Nebraska City Utilities 
Nebraska City, Nebraska 


a modern generating facility that is 
keeping pace with increasing loads 
and supplying cheap electricity to 
the community. 

Electricity is supplied to a city 
of about 8000 inhabitants, plus 
about 14 small towns and some 450 
farms in the surrounding district 
The city has four medium-sized in- 
dustries and a dozen small ones 

The powerhouse, at the time of 
purchase, generated 2500 kw and 
had a 2000-kw connection to the 


Power District's 33-kv transmission 
line. Three 480-hp Heine, two- 
drum, straight water-tube oil- and 
gas-fired boilers generated 165-psi 
steam. They were connected to one 
1250-kw, one 750-kw, and one 500- 
kw turbo-generators. The 500-kw 
unit was built in 1909. It had been 
retired before World War II, but 
was later rehabilitated and is still 
The other turbines 
(one new in 1915 and the other in 
1923) were in poor shape due to 
Effi- 


ciency of the entire plant was low 


in use two 


age and lack of maintenance 
because of the poor state of repair 
and the low steam pressures used 
The heat rate was running about 
33,000 Btu per kwh 

Load climbed steadily 
World War II. In 1950 


plans for an improved power 


after 
ong-range 
I g 


source and distribution system to 
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be built over the next 15 years 
were made. To decide on the most 
economical source, four possibili- 
ties were investigated thoroughly: 
{ Purchase all the power from the 
Power District; 

{Seek any other available source; 
{ Expand the capacity of the old 
steam plant; or 

{ Build a new diesel plant. 

To purchase enough additional 
power from the Power District, a 
new 69-kv line and three city sub- 
stations would have to be built. The 
rate charged Nebraska City would 
be that in effect for wholesale 
energy supply to municipalities. 
It would be cheaper for the city to 
generate its own power. 

To purchase power from any 
other source would require rene- 
gotiation of the contract with the 
Power District. The contract does 
not expire until 1965. It specifies 
that the city guarantee a minimum 
700-kw demand each month from 
the Power District. 

Expansion of the city’s steam 
plant capacity would require a 
modern high-pressure boiler and 
turbine to obtain good efficiency. 
But the unit would have to oper- 
ate at far below full capacity, or as 
standby, for several years because 
of the minimum purchase contract 
clause. Such operating conditions 
for steam equipment would not be 
profitable. 


Diesel flexibility decides 


Flexibility of diesel electric gen- 
erating units and their favorable 
efficiency at full or part load de- 
cided the issue. Load curves indi- 
cated that a total of about 10,000- 
kw capacity would be needed in 
the next 15-year period. Peak load 
had increased from 1955 kw in 1940 
to 4550 kw in 1952 

It was decided that the first 
diesel unit should be about 1400 
kw. With limited space available 
and a danger of flooding at the old 
steam plant, we decided to build 
on higher ground at a new location 
about 500 yards away. The old 
plant should be retired in the next 
10 to 15 years. 

An extensive cost analysis of all 
power sources indicated that the 
most economical procedure would 
be to carry on operating with the 
existing steam plant, purchase min- 
imum power from the Power Dis- 
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trict, and install new dual-fuel 
diesel units as the load increased. 
Based on the 1950-51 conditions, 
the savings from this combination 
were estimated at $38,000 a year. 

We decided to build the new die- 
sel generating plant in three sec- 
tions, each section large enough to 
house two engine-generator units. 
The building is of lightweight con- 
crete block with a brick exterior. 
It has one wall of movable steel 
panels. This allows for expansion 
at minimum cost as extra units are 
added. The steel structure of the 
building takes all the weight. 
Lightweight concrete blocks were 
used for their acoustical qualities. 

The first 1500-kw unit was 
placed in operation in 1952, and the 
second in 1953. Both of these units 
are 2120-hp four-cycle, eight-cyl- 
inder, 16-inch bore by 22-inch 
stroke, 327 rpm Nordberg Supair- 
thermal Duafuel engines. They are 


direct connected to 1500-kw, 4160- 
volt, 60-cps generators. 

Cheap natural gas is burned as 
main fuel with about 5 percent 
pilot fuel oil. This year, a third 
diesel unit is being added to keep 
pace with increasing load require- 
ments. This third unit is a ten-cyl- 
inder, 18-inch bore by 27-inch 
stroke, 3500-hp dual fuel Fair- 
banks-Morse engine. It is direct 
connected to a 2500-kw Fairbanks- 
Morse generator. 


Mount on unusual foundation 


The Fairbanks-Morse engine is 
mounted on an unusual foundation. 
Reinforced concrete foundation ex- 
tends through the basement to a 
2%4-foot-thick spread footing that 
projects 2% feet beyond the sides 
of the foundation. The main foun- 
dation is 134-feet wide by 41-feet 
long. From the engine end, a tun- 
nel 64%4-feet wide by 7-feet high 





Newest addition is 3500-hp ten-cylinder engine, which is mounted on rein- 
forced-concrete foundation with internal tunnel to protect against resonance. 
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Structural steel takes weight of building and lightweight concrete blocks reduce 


reflected noise. The original two units are producing 1 kw on 10,000 Btu of fuel. 


with its floor at basement floor lev- 
el extends 25 feet into the founda- 
tion along the centerline. This de- 
sign reduced loads upon the soil, 
equalized bearing loads at all 
points on the supporting soil, and 
favorably changed the natural fre- 
quency of mass, thus protecting 
against resonance. The foundation 
has shown exceptional stability 
under operating conditions. 

No. 2 fuel oil is stored in 60,- 
000-gallon underground storage 
tanks after unloading from trucks. 
It is then pumped via fuel filters to 
individual day tanks located in the 
basement. Natural gas is supplied 
at 150 psi from a three-inch main 
connected to the Natural Gas Pipe- 
line Company of America’s mains 
23 miles to the north. Gas passes 
through two regulators, reducing 
pressure to 42 psi and 34 psi, to 
avoid any possibility of high-pres- 
sure gas getting to the engines 


Start on fuel oil 


Fuel oil is used only to trigger 
combustion of natural gas. Engines 
are manually switched over to 
natural gas for economy reasons. 
In the event of gas failure, the 
engines automatically switch over 
to fuel oil operation. Before and 
after shutdown, the engines run for 
five minutes on full diesel to clean 
residual gas from the system. 

Straight mineral oil (30 SAE) 
for the two Nordberg engines is 
filtered through Honan-Crane filt- 
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ers with Fullers Earth media. De- 
tergent 40 SAE oil is used on the 
Fairbanks-Morse engine after fil- 
tration through similar filters with 
cellulose media. Crankcase oil cir- 
culates continuously through the 
filters, but the engines have sepa- 
rate lubrication systems. Two Wor- 
thington air compressors supply 
compressed air for starting. One 
is equipped with a Wisconsin 20-hp 
gasoline engine for standby use in 


the event of power failure. The 
two-stage compressors are both 
driven by 15-hp electric motors 

Air for the Nordberg engines 
passes through a Cycoil oil-bath 
cleaner, then goes to an exhaust- 
gas-driven supercharger where it 
is compressed to 14 psi. An inter- 
cooler then reduces the air tem- 
perature before it enters the en- 
gine cylinders so that more air 
can be packed into the cylinders 
than with conventionally super- 
charged engines. This allows more 
fuel to burn, and increases power 
output without increasing combus- 
tion temperatures or pressures. The 
intercooler also allows the engine 
to maintain maximum load even 
during summer when air tempera- 
tures are high. 

The Fairbanks-Morse engine has 
a Roots Connersville blower driven 
by a 300-hp electric motor. The air 
Alton Aqua- 
sprae precooler and then through a 
Continental air filter before going 
through the intercooler 

No silencers have been installed 
on the air intakes because of the 
remote location of the plant, but 
Maxim and Burgess-Manning ex 
haust silencers are on all units 

The 


would 


passes through an 


River 
excellent 
source of cooling water if it were 


Missouri 
been an 


adjacent 
have 





Roots Connersville blower for Fairbanks-Morse engine has a 300-hp F-M 
motor. Air passes through a precooler and filter before going through intercoole 








not so prone to seasonal flooding 
and fluctuating turbidity. We de- 
cided to install cooling towers. 
Zeolite softeners, with an automatic 
signaling device for regeneration 
time, soften the jacket water as 
well as the spray water. The water 
then circulates through a closed 
cycle, and is cooled in a heat ex- 
changer by water from the cooling 
towers. The cooling-tower water 
also circulates through the inter- 
coolers and the lube oil coolers. 

Automatic controls keep the re- 
quired amount of water flowing 
through the shell and tube-type 
heat exchangers to maintain proper 
oil and engine temperatures. This 
closed circuit cooling system was 
decided upon in order to eliminate 
the possibility of freezing of the 
cooling-tower coils if one of the 
three towers had to be shut down 
in the winter. 


Brine storage pays 


At the rear of the plant, a con- 
crete brine tank has been installed 
to receive bulk salt (delivered by 
truck) and to store brine for re- 
generation of the Zeolite water 
softeners. The bottom of the tank 
has a sand and gravel filter. Brine 
is drawn off as required. It is 
estimated that the difference in 
cost between bulk and sacked salt 





will pay for the cost of the tank 
in two years time, if water con- 
sumption stays at its present level 
of 360,000 gallons per month. 

The cooling tower make-up water 
is softened with a sodium Zeolite 
softener. It is given additional treat- 
ment to remove algae and prevent 
delignification of the cooling tower 
wood. Two of the towers are single 
cell, and the third is a two-cell, in- 
duced draft type. 

The diesel plant employs four 
men and the steam plant employs 
eight men. A chief engineer divides 
his time between the two units. 

Electric power from the gen- 
erators is delivered through unit- 
ized metal-clad switchgear to the 
existing distribution system. Plant 
auxiliaries and lights are handled 
by three 25-kva 4160/120-240 volt 
transformers, and one 300-kva, 
4160/480-240 volt transformer. 

The 2500-kw unit has not been 
installed long enough to show any 
definite operating efficiencies. But 
the two original Nordberg units 
averaged a heat rate of 10,137 Btu 
per kilowatt last year. During the 
year, they generated 15,285,640 
kwh, of which 299,300 kwh were 
used in the station, giving a net 
generation of 14,986,340 kwh. Gas 
usage amounted to 152,207 mcf and 
oil usage was 127,443 gallons. This 





How to use STANDBY power 


STANDBY ELECTRIC power op- 
erates critical lights and mo- 
tors, eliminating the possibility of 
accidents during a power failure in 
the plant of Shwayder Brothers, 
Inc. in Denver, Colorado. The 
standby generator unit is a 90-kw 
Caterpiller D326 diesel electric set. 
High-speed machinery would 
lose power during power failure, 
but wouldn't stop immediately, In 
a blackout, this presents a serious 
hazard. The standby generator pro- 
vides 220 volts to critical motors 
and 127 volts to the lighting cir- 
cuits. A special automatic air start- 
ing device enables the engine to 
provide full emergency circuit 
power within five seconds after a 
power failure. The engine is pre- 
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conditioned with 60° F water cir- 
culating in the cooling system. 

Failure on anyone of seven key 
circuits in the plant will automati- 
cally start the engine and provide 
power to all lights and motors on 
that emergency circuit. 

Floodlights on the emergency 
circuits are strategically located 
throughout the plant. When power 
is cut off, by accident or intention- 
ally, the lights come on immediate- 
ly. In the boiler room circuit, how- 
ever, the motors that drive the fuel 
pumps and blower have to be turn- 
ed on manually. The operator is 
required to go to each engine and 
press a button so he can check that 
the heating plant engines are actu- 
ally running. 


figure includes a run of 33 days on 
oil alone when the gas supply was 
curtailed. Independent testing labo- 


_ ratories have determined the gas 


Ihv as 905 Btu per cubic foot and 
the oil Ihv as 135,810 Btu/gallon. 


Switchboard costs 


Switchboard cost per kwh — in- 
cluding labor, maintenance and 
complete operation — is 3.21 mills 
per kwh for last year. Deprecia- 
tion on the equipment was 1.65 
mills. Interest on the investment 
was 1.04 mills, making a total cost 
of 5.9 mills per kwh. 

The city is extremely proud of 
its electricity generation plant. 
Highest peak load yet this year was 
6250 kw, which, when compared 
with the 1955-kw peak in 1940, 
graphically shows the increase in 
electrical consumption in this area. 

Provision of a good electrical 
supply at economical rates was a 
big factor in the attracfion of two 
new industries to the area. Not 
only is the utility providing cheap 
electricity (1.5c per kwh to indus- 
try), it is managing to keep ahead 
of the demands of its consumers in 
this age of staggering increases in 
electrical consumption. And it is 
demonstrating the economy and 
flexibility of dual fuel diesel elec- 
tric generating plants. 


Although only minor failures 
have occurred since the installation 
of the standby unit, the engine has’ 
been used considerably when elec- 
trical construction and maintenance 
have had to be carried out at night. 
The circuit being serviced can be 
shut off, and the repairmen have 
adequate light from the emergency 
circuit without using portable light- 
ing arrangements. 

The only machinery that oper- 
ates off the standby generator is in 
the maintenance department. Re- 
pair tools and motors operating 
large overhead doors are wired to 
the standby circuits so that repair 
work can be completed quickly 
under emergency conditions re- 
quiring standby power. 
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Sandblasted windows present pleasing appearance and are self-cleaning. Blasting is done with special ground stone 
abrasive. Area shown can be blasted in three days. Good operator can eliminate drifting sand 


For better lighting at less cost 


i FROST your windows 


EXCLUSIVE 


CLINTON BELKNAP 
Electrical Engineer 


C. T. GRUNER 


Supervisor, Plant Engineering 


Detreit Diesel Engine Division, General Motors Corporation 


WE ARE saving $2400 a year and 

getting better factory lighting 
at the same time. How? We took 
the covers off of our windows and 
skylights, frosted them, and let the 
sunshine in. 

When Detroit Diesel Engine Di- 
vision purchased, renovated, and 
moved part of its manufacturing 
operations into another plant about 
five years ago, we were really hap- 
py. Even on dark winter days the 
manufacturing building seemed 
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blessed with generous quantities of 
natural light from windows and 
skylights. The building contained 
about 130,000 square feet of floor 
area. All exterior walls were win- 
dow glass from four feet above the 
floor to the roof level. The roof had 
approximately 32,000 square feet 
of monitors and skylights. This 
building apparently was going to be 
a bright, pleasant place to work. 

It wasn’t long however, before a 
few complaints were made about 





Breakage is no problem 


glare from the sun. By the time the 
first summer came, complaints were 
many and loud from people who 
had to work in the heat and glare 
of the sun’s rays beating in through 
those windows and skylights. 

The simplest solution seemed to 
be a coat of paint. So, a highly-rec- 
ommended, special paint for glass 
was purchased and applied to all 
windows and skylights except those 
with a northern exposure. The com- 
plaints about the sun stopped. But 
then the electric lights had to be 
turned on, even on bright days, to 
provide sufficient illumination. That 
wasn’t all. In less than two years, 
the paint on the glass was beginning 
to fade badly and come off in spots. 
The glass surfaces looked unsightly. 
More paint was needed, but first the 
old paint had to be removed. The 
cost for removing paint and repaint- 
ing was going to be about 24 cents 
a square foot. It was estimated that 
this repainting would have to be 
done every three years. 

So our extensive windows and 
skylights had become a nuisance, 
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Remotely located signal lamp reminds supervisors to turn the lights on. 


and mighty costly to maintain. It 
was decided that there must be 
something better than paint to con- 
trol the sun’s rays coming into the 
plant. Different kinds of glass were 
considered. Finally, an investiga- 
tion of frosted glass brought our at- 
tention to a technique of frosting 
by processing the glass right in the 
sash. This was being done by a lo- 
cal contractor. We decided to try 
it. We selected one of the worst 
trouble spots for heat and glare— 
a west wall with an assembly line 
running parallel to it—and ordered 
all of the glass frosted on the out- 
side, with the exception of the bot- 
tom two rows of panes. 

The results were satisfactory, to 
say the least. Transmission of visi- 
ble light through the frosted glass 
was almost equal to that through 
clear glass, yet the diffusion of the 
sun’s rays was so complete that no 
one has since complained about 
glare. While accurate temperature 
comparisons could not be made be- 
fore and after the frosting, nearly 
all workers in the area said that it 
seemed cooler after the glass was 
frosted than it had been with the 
glass painted. In addition, the frost- 
ing gave the glass a pleasing white- 
ness and a surface which is unex- 
plainably self-cleaning. 

After three years, the frosted 
glass is free from dirt while the 


52 








smooth, clear glass next to it has 
the greasy, dirty film you would 
expect to find on a factory win- 
dow three years after cleaning. 


Paid for in three years 


The cost of frosting will be amor- 
tized in three years through the 
elimination of painting, exclusive 
of the electrical savings. Manage- 
ment was pleased with the results 
of the first experiment to the ex- 
tent that all glass in the building 
except that with northern exposure 
has since been frosted. 

After the glass was free from 
paint and natural light again 
brightened the interior of the plant, 
the question arose as to how the 
electric lighting could be con- 
trolled to take full advantage of 
the natural light. We also wanted 
to calculate just how much money, 
if any, would be saved by the com- 
bination of frosted glass and con- 
trolled artificial lighting. Since an 
average general illumination level 
of 20 foot-candles is sufficient to 
carry on manufacturing in this 
building, it seemed reasonable to 
turn the electric lights off during 
the day whenever natural lighting 
alone was sufficient to maintain a 
30 foot-candle level. 

We had to recognize two major 
obstacles at this point. First was 
the capricious imagination of the 





individual employee with regard to 
lighting levels. Second was the 
method of determining the mini- 
mum daylight illumination level 
that would assure at least 30 foot- 
candles throughout the shop. 


How illumination is controlled 


A photoelectric device, normally 
used for turning on and off street 
lights, was purchased. It was in- 
stalled inside the plant in a posi- 
tion where it would not be affected 
by direct sunlight, and where it 
would receive light proportional to 
the average sky brightness at any 
time. The device was calibrated 
to energize signal lights whenever 
sky brightness is insufficient to 
provide at least 30 foot-candles in- 
side the building. This type of unit 
might be combined later with a 
time-delay circuit to prevent ac- 
tion from momentary bright pe- 
riods and for turning lights on and 
off automatically. 


How much money would this 
system save in a year? To deter- 
mine this, information was needed 
relative to the average outdoor 
illumination for all seasons of the 
year. Detroit Edison Company’s 
lighting engineers informed us 
that they have such information 
in the form of a strip-chart record- 
ing of horizontal illumination from 
total sky for every day throughout 
the year. 

For about two weeks, light-me- 
ter readings were taken at two- 


Plant’s photoelectric light controller 
faces unobstructed north skylights. 
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Lighting charts show that natural lighting level on clear bright spring day is high enough that artificial lighting is not 
needed. Dark cloudy day requires artificial lighting. Curves are logarithmic on vertical axis, though scale is linear 





or three-hour intervals inside the 
plant. By comparing the lighting 
levels inside with lighting levels 
outside (obtained from the charts 
for corresponding times), it was 
found that a close correlation ex- 
ists between the inside and outside 
illumination. It was also deter- 
mined that a certain minimum out- 
door sky illumination, 1700 foot- 
candles, is required to provide be- 
tween 30 and 40 foot-candles of 
illumination inside the building. 
With this information, a look at a 
daily lighting chart told just how 
many hours on that day that the 
electric lights might have been 
turned off. 

The next step in the forecast of 
electric power savings was to ex- 
amine the lighting charts and re- 
cord the total number of working 
hours each month when sky il- 
lumination was 1700 foot-candles 
or more. This number of hours di- 
vided by the total number of work- 
ing hours in the month gave an 
average percentage of the time 
when natural light alone was suf- 
ficient to illuminate the plant. 


Wastage x cost-savings 


Then the total number of work- 
ing hours per month when lights 
could be off was multiplied by the 
cost per hour for electric power to 
obtain the probable savings. This 
data, taken for the months of De- 
cember 1954 through March 1955, 
has been tabulated. It is based on 
600 fluorescent fixtures, each with 
two 90 watt lamps. Including bal- 
lasts, the fixtures each have an in- 
put rating of 217 watts. Electric 
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power currently costs $.0165 per 
kilowatt hour. 


Time Hours Power 
Month Lights off month Savings 
December 30° 54 $116 
January 44 79 $170 
Februcry 53.5 100 $214 
March 82 147 $316 


While only four months of the 
year have been considered here, 
they constitute the darkest season. 
It is reasonable to expect at least 
the same savings in the other two 
thirds of the year. In addition, 
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Interior of south wall demonstrates how 
through the frosted glass 
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there will be considerable money 
saved in increased lamp life and 
decreased labor for lamp changing. 
Estimated annual savings in elec- 
trical power alone is $2448.00 or 
$18.80 per kilowatt of installed 
lighting per year. 

When the dollar savings are con- 
sidered along with the greatly im- 
proved appearance of our plant, 
comfort to employees, and the re- 
lief from the nuisance of painting 
and cleaning the glass, it is easy to 
see why we are glad we took the 
cover off our windows and sky- 
lights and let the sunshine in 


ee LE 


ee 





bright, diffuse lighting streams 


Spare frosted panes are kept for normal losses 








52 








BLVEZVUOEEN ER Of} EN VY BS 


Enclosures, pilot devices, actuators... . 


Important to YOUR MOTOR CONTROL 


G. W. 


INDUSTRY-STANDARD motor 

control enclosures are avail- 
able in a wide variety of construc- 
tions to fit every industrial envi- 
ronment. Open control panels with 
exposed current-carrying parts— 
such as switches, terminals, and 
bus—constitute a hazard to oper- 
ating personnel who may come in 
contact with them. Open panels 
are still widely used in large mills 
that have separate control rooms, 
accessible only to trained mainte- 
nance crews. They are also used 
on special machinery, such as 
overhead cranes, that is remote 
from the manufacturing floor, and 
that is operated only by specially 
trained personnel. Under no cir- 
cumstances should open panels be 
installed in a production area be- 
cause of the danger of accidental 
contact by unwary workers. En- 
closed controllers should be select- 
ed for installation near production 
machinery. 

Enclosures may be designed to 
protect against atmospheric condi- 
tions such as dust, dirt, splashes, 
drips, or corrosive fumes. Explo- 
sion-proof enclosures protect 
against explosions that may be 
touched off by arcing in explosive 
atmospheres. 

To aid in specifying enclosures 
for various service conditions, 
NEMA has established standard 
type designations that define the 
type of service for which the en- 
closures are intended. These type 
designations are explained in 
NEMA “Standards for Industrial 
Control.” They have found wide 
acceptance by the trade, and are 
to be found in handbooks, sales 
bulletins, and the standard specifi- 
cations of control manufacturers. 

Enclosures may be ventilated or 
non-ventilated. If heat dissipating 
apparatus—such as resistors, reac- 
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Several pushbuttons mounted in one 


tors, or transformers—is mounted 
inside and ventilating air is neces- 
sary to carry away the generated 
heat, enclosures are ventilated by 
louvers or screened openings. Type 
designations for ventilated enclos- 
ures are the same as for non-venti- 
lated ones, except that the type 
number is followed by the word 
“ventilated.” 


General industrial types 


NEMA type-1 general-purpose 
enclosures are constructed of sheet 
metal. Their principal purpose is 
to give protection against acciden- 
tal contact with live parts, and 
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assembly give true finger-tip control 


protection against damage from 
falling objects. While type-1 cases 
afford some protection against fall- 
ing dust, they don’t keep out dust 
when installed in heavily laden at- 
mospheres. 

A drawn-shell enclosure is gen- 
erally used to house a starter or 
some other small piece of appara- 
tus. The case proper and the cover 
are deep-drawn pieces. The cover 
is slipped over the edge of the case 
and held in place by a screw. 
Knockouts are often provided for 
conduit connections. 

Larger cases are fabricated of 
pre-formed steel sheets, joined by 
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Type-12 JIC box (left) has no openings or cracks, but has gasketed door. 


Class-1, Group-D, explosion proof, has no gasket but closely-spaced screws 


bolting, spot welding, or seam 
welding. They generally have a 
hinged door in front. The back may 
be solid, hinged, or removable. 
These enclosures are usually open 
at the bottom for conduit. If con- 
duit is brought in from the top or 
sides, the case is drilled during in- 
stallation. 

Type-1 enclosures are sometimes 
equipped with a gasket between 
the case and the door or cover. The 
erroneous impression that gasket- 
ed construction adds to dust pro- 
tection still persists. Remember 
that a cover gasket can only give 
additional dust protection if the 
rest of the case is dust-tight. Sim- 
ply specifying type-1 gasketed con- 
struction gives no assurance that 
dust will not enter through conduit 
openings or cracks between the 
sheets that make up the enclosure. 

Type-12 enclosures are designed 
to protect against certain hazards 
around industrial plants. They are 
constructed so that the case itself 
has no gaps or cracks through 
which oil or coolant may enter 
from the back. There are no con- 
duit knockouts or openings, no un- 
used holes for mounting apparatus 
in the enclosure, and no mounting 
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holes. Instead, external mounting 
feet are provided. An oil-resistant 
synthetic gasket is installed be- 
tween case and cover. Type-12 en- 
closures are used around machine 
tools in high-production metal- 
working plants and in textile, to- 
bacco processing, and similar in- 
dustrial plants. They meet JIC 
standards, and provide protection 
against entrance of dust, lint, fi- 
bers, and flyings. 


Specific atmospheric hazards 


Type-2 cases are driptight for use 
in locations where heavy conden- 
sation may occur. Cases are fab- 
ricated of sheet steel similar to type 
1, except that the top slopes and 
overhangs the door. Thus, it forms 
a drip shield so that water runs 
off without entering the case 
around the door. Type-2 cases may 
be used in such locations as cooling 
rooms or laundries 

Type-3 cases are weather resist- 
ant and suitable for installation 
outdoors where they may be ex- 
posed to sleet and rain. Small cases 
are sometimes cast. Larger cases 
are generally fabricated. They have 
drip shields like type-2 cases, but 
some means of preventing wind- 


driven rain from damaging equip- 
ment within the enclosure is pro- 
vided. One way of accomplishing 
this is by having gutters around 
the door cracks so that driven-in 
rain water is drained off before it 
gets deep into the case 


Watertight can be hosed 


Type-4 cases are watertight 
They may be of cast- or sheet-metal 
construction. They are suitable for 
outdoor use on docks. They are 
ideal for dairies, breweries, paper 
mills, or any location where the 
controller may be hosed down for 
cleaning. A type-4 case must meet 
a standard hose test. A stream of 
water from a hose not less than 
one inch in diameter, and deliver- 
ing at least 65 gpm, is played on 
the controller for five minutes from 
a distance of not less than 10 feet 
No water must enter the enclosure 

Type-5 denotes dust-tightness 
Type-4 cases generally meet the re- 
quirements of type-5. Growing 
popularity of type-12 enclosures 
has largely eliminated need for 
separate type-5 listings 

Phosphate treatment of the sheet 
steel, followed by a suitable baked- 
on or air-dried organic finish pro- 
vides adequate protection against 
mildly corrosive contaminations. 
Even in atmospheres with consid- 
erable corrosive effects, an extra 
coat of organic paint generally 
gives satisfactory life 

Corrosion occurs in the presence 
of moisture. Eliminating moisture 
condensation by proper installation 
and by the use of space heaters 
inside the enclosure goes a long 
way toward prevention of corro- 
sion 

Galvanizing should not be speci- 
fied for fabricated enclosures. Fab- 
rication of galvanized sheet ex- 
poses unprotected metal at the cut 
edges. Galvanizing a fabricated 
case is an expensive procedure, 
and it often leaves the case badly 
distorted. In extreme cases where 
a paint finish simply will not stand 
up, the use of appropriate non- 
corrosive material, such as alumi- 
num, should be specified 


Hazardous locations 


Hazardous atmospheres may 
contain flammable or explosive 
gases, vapors, or dust. The National 
Electrical Code defines classes of 
locations by certain groups of ex 
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Fig. 1—Oscillogram of closing a-c magnet shows high inrush current as coil is energized, low current as magnet closes. 


plosive atmospheric contaminants: 
Class I, Group A: acetylene 
Group B: hydrogen or 
gases or vapors 
of equivalent 
hazard, such as 
manufac- 
tured gas. 
ethyl ether, eth- 
ylene, or cyclo- 
propane. 
gasoline, hex- 
ane, naphtha, 
benzene, bu- 
tane, propane, 
alcohol, ace- 
tone, benzol, 
lacquer solvent 
vapors, or nat- 
ural gas. 
metal dust. 


Group C: 


Group D: 


Class II, Group E: 


Group F: carbon black, 
coal, or coke 
dust. 

Group G: flour, starch, or 
grain dust. 

Class III: combustible fi- 


bers or flyings. 

Underwriters’ Laboratories, Inc. 
have established design specifica- 
tions and testing procedures for en- 
closures suitable for Class-I and 
Class-II locations. It is assumed 
that explosive gas will enter the 
enclosure, and an explosion inside 
is expected. The enclosure must be 
designed so that it will resist the 
force of explosive pressure by vir- 
tue of its strength, and will prevent 
escape of flame through joints, op- 
erating shaft openings, screws, 
rivets, and conduit openings. Fig. 
2b shows a Class-I, Group-D en- 
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closure for air-break apparatus. It 
is fabricated of boiler plate with 
wide flanges and closely-spaced 
screws for holding the cover. No 
gaskets are allowed. As an alterna- 
tive, the apparatus may be im- 
mersed in oil so that all arcing oc- 
curs under oil. 

Enclosures for Class-II locations 
must be constructed so that the 
specified dust does not enter the 
enclosure. Wide flanges are speci- 
fied, or non-rubber and mechani- 
cally held gaskets may be used. 
For Class-III locations, NEMA 
type-5 or type-12 enclosures are 
deemed adequate. 


Motor control centers 


When a number of motors are 
located within a plant area, it be- 
comes economically advantageous 


to group the various controllers in 
a motor control center (Fig. 5). 
Individual motor starters are 
mounted in individual, standardiz- 
ed frames. These frames are 
mounted in compartments of a 
standardized enclosure structure 
that consists of a number of verti- 
cal sections. Horizontal line busses 
are carried in the top portion of 
the structure. Each vertical section 
contains vertical bus risers to 
which the power circuits of the in- 
dividual controllers are connected 
by pressure-type contacts, or 
“stabs.” Thus, individual units can 
be easily removed for maintenance. 
All service can be performed from 
the front, so control centers can be 
placed against walls, or back-to- 
back to save floor space. 

Control centers are coordinated 





Fig. 2—Closing of a d-c magnet presents difficulty in breaking of coil current. 
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systems which include the func- 
tions of motor control, overload 
protection, and short-circuit pro- 
tection. Electrically, the control- 
lers in the control center are com- 
bination controllers. Control cen- 
ters have a stated interrupting rat- 
ing in terms of available short- 
circuit current of the power sys- 
tem to which they may be con- 
nected. The manufacturer assumes 
the responsibility for proper selec- 
tion and coordination of compo- 
nents, for interconnecting wiring 
as required, and for testing of the 
whole assembly. 

Although a control center is 
more costly than individual con- 








Motor control center houses several 
starters, saves space, maintenance time, 


trollers, it reduces installation costs 
and is attractive from an overall 
cost point of view. The orderly, and 
easily-accessible arrangement is 
conducive to good maintenance. 
Since they are built up of stand- 
ardized sections, they provide flex- 
ibility for accommodating future 
plant expansion. 

Pilot devices are those controls 
(manually or automatically actuat- 
ed) that are connected in circuits 
actuating magnetically operated 
devices. They must be capable not 
only of carrying, but also of mak- 


SEPTEMBER, 1955 


ing and breaking the coil current 
of electromagnets. 

Fig. 1 is an oscillogram of the 
closing of an a-c magnet. With the 
magnet initially open, coil imped- 
ance is low and a high “inrush cur- 
rent” is drawn. As the magnet arma- 
ture closes, coil impedance in- 
creases, and only “magnetizing 
current” is drawn with the magnet 
closed. Normally, the pilot device 
interrupts only the magnetizing 
current, which generally occurs 
when current passes through zero. 
In an emergency, however, the 
pilot device must be capable of 
interrupting the inrush current of 
a magnet that is blocked open. 

When d-c magnets are switched, 
making of coil current presents no 
problem since there is no inrush. 
Coil current rises gradually from 
zero to magnetizing current. But, 
breaking d-c coil current is more 
difficult than breaking a-c current, 
as is illustrated by the oscillogram 
of Fig. 2. When pilot-circuit con- 
tacts part, an are is drawn that 
must be interrupted by elongation. 
A high voltage is induced in the 
magnet coil by the decay of cur- 
rent. This voltage tends to main- 
tain the arc. D-c interrupting rat- 
ings of given pilot devices are gen- 
erally much lower than correspond- 
ing a-c ratings. 

There are no nationally recog- 
nized standards on rating of pilot 
device contacts. Manufacturers’ 
listings of carrying, making, and 
breaking ability must be consulted 
to select the proper pilot device 
for a given control application. 


Pushbuttons for simplicity 


Pushbuttons are manually ac- 
tuated switches, generally “mo- 
mentary contact” type. This means 
that they remain actuated as long 
as the button is pressed. The con- 
tacts automatically return to their 
original position as soon as the 


button is released. Various types 
of actuators may be obtained—such 
as mushroom heads, long buttons, 
key locks, turn buttons, or latched 
buttons for “maintained” contact. 

Individual units may be flush- 
mounted on equipment. They may 
be assembled into a pushbutton sta- 
tion for surface mounting. 

Two classes of pushbuttons are 
recognized by the trade. They are 
designated “standard duty” and 
“heavy duty,” and have different 
contact ratings with respect to 
make and breakability. Table 1 
gives current ratings of a typical 
line of pushbuttons. 


Limit switches control movement 


Limit switches are mechanically 
actuated by the movement of ma- 
chine parts. They may be used for 
automatic stopping to “limit” ma- 
chine travel. They may also be 
used for interlocking and sequenc- 
ing. Track-type limit switches are 
actuated by cams or dogs that 
change contact position through an 
operating lever. Geared limit 
switches consist of a turning shaft, 
which is gear- or chain-driven from 
the machine, and which actuates 
the contacts through cams or dogs. 
By setting cams, contacts are ac- 
tuated at various points in machine 
travel. Contact ratings, must be ob- 
tained from the manufacturer. 

Similar switches can be obtained 
to respond to process characteris- 
tics. Pressure switches are actuat- 
ed by rising or falling pressure 
through linkage to a diaphragm 
Float switches respond to liquid 
level through floats, which actuate 
the contacts by chains or rods 
Thermostats are actuated by tem- 
perature changes through expan- 
sion or contraction of a gas-filled 
bellows. All of these switches may 
be utilized for the automatic start- 
ing and stopping of motors with 
magnetic controllers. 





TABLE 1 


CURRENT RATINGS IN AMPERES OF A TYPICAL LINE OF PUSHBUTTONS 


Interrupting rating 


Make D-c inductive A-¢ inductive 
at all Cerry at volts at volts 
voltages Continuously 115 230 550 110 220 440 550 
Standard duty 30 10 Fn * on | oe) ee de ie 
Heavy duty 60 10 22 11 O04 60 30 8 6 
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Control station for fog system that protects inside of boiler house is located in basement below central control room. 


v; 


Raritan River Station extension gets yp 


Tailor-made FIRE protection 


FIRE PROTECTION is tailored-to- 

the-hazards by integration of 
fire-fighting devices most appropri- 
ate to specific areas for maximum 
safety to station and crew at Rari- 
tan River Station of Jersey Central 
Power & Light Company. This mod- 
ern fire protection system was in- 
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Burns and Roe, Ine. 


stalled as part of the station expan- 
sion just being completed. The new 
turbogenerator unit now being 
added will increase station capacity 
by 125,000 kw. The extension was 
designed by Burns and Roe, Inc. 
The present extension is the first of 
a pair of unit stations to be installed, 


each composed of a cyclone boiler 
and a tandem compound, triple 
flow, turbogenerator operating at 
2000 psig and 1050 °F at the throt- 
tle, with 1000 °F reheat steam. 
The station extension is housed 
in what is largely a fire-resistant 
structure, composed of concrete, 
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steel, and cement-asbestos siding. 
All thermal insulating materials 
specified for the boiler and pipe- 
work are of fire-resistant material. 
Despite these precautions, there 
still exists considerable potential 
fire hazard in the lubricating oil 
system of the turbogenerator. 


Oil in hazardous locations 


The turbine oil reservoir must be 
located in a certain, definite posi- 
tion near to the throttle end of the 
turbine. Furthermore, it is usually 
advantageous to locate the clean 
and dirty oil tanks as well as the 
lubricating oil purifier close to the 
turbine oil reservoir. Sizable fire 
hazard is presented by this equip- 
ment, plus the oil lines supplying 
the turbogenerator bearings and all 
the control valves and mechanisms. 
Oil in tanks totals 4500 gallons, with 
an additional 965 gallons being cir- 
culated in the lines. 

In addition to the hazard pre- 
sented by oil tanks and reservoirs, 
lubricating oil lines to and from the 
turbine bearings present a special 
hazard around the front and middle 
bearing pedestals. Outside the sta- 
tion, the main and service trans- 
formers are the greatest hazard. 


Water for major system 


Backbone of the station fire-fight- 
ing scheme is the water system. A 
standpipe system running through- 
out the station is fed by gravity 
from a 100,000-gallon elevated city 
water storage tank or by the dis- 
charge from an engine-driven fire 
pump. The city water tank feeds 
directly to the fire pump and to 
the standpipe system through a 
pump bypass and check valve. If 
water is used from the standpipe 
system, it feeds around the pump 
thereby opening the check valve. 
Opening of the check valve is indi- 
cated on an annunciator at the fire 
control panel in the central control 
room. At this signal, the central con- 
trol room operator can start the fire 
pump remotely. All operating con- 
trols for fire pump operation are re- 
peated in the central control room, 
duplicating controls at the pump. 

The elevated storage tank gives a 
static pressure of 60 psig in the sta- 
tion basement, whereas the fire 
pump gives a pressure of 130 psig at 
the pump discharge. This pump 
pressure is sufficient for all of the 
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elevation in the station. Hose racks 
with 75 feet. of hose are located 
throughout the station to give com- 
plete coverage. 

Outside the station, hose houses 
(complete with hydrants, 200 feet 
of hose, axes, and spanners) are lo- 
cated to give complete coverage of 
the exterior hazards. Some of the 
hose houses are connected to the 





standpipe system, while others are 
connected directly to the city water 
mains feeding the station. All hose 
racks and hose houses are furnished 
with fog nozzles, which is Jersey 
Central Power & Light Company 
standard practice. 

In addition to the hose racks in 
the station, hand-carried dry chem- 
ical units are located throughout 





Protection for lube oil purifier consists of external fog nozzles and CO, nozzles 
inside tanks. These are covered by bushing-type mountings (center, left) 





Dry chemical station has a 150-pound wheeled unit and a fixed unit that is 
connected facilities, regardless of piped to turbine front and middle bearing housings, and to area below turbine 
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Transformer fog system showing heat-actuated devices (upper right) and nozzle. 


the station on all floors and eleva- 
tions. In addition, 150-pound wheel- 
ed dry chemical units are located in 
the turbine room on the operating 
floor and basement level. Another 
wheeled unit is located at the soot 
blower air compressors. 


Fog protects transformers 


Power is fed from the new turbo- 
generator to the Jersey Central 
Power & Light Company transmis- 
sion system through a 140,000-kva 
step-up transformer. Station aux- 
iliary power is fed from the gener- 
ator leads to a 4160-volt bus through 
a 10,000-kva transformer. Station 
auxiliaries also can be fed back 


from the transmission system 
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through two 5000-kva transformers. 
Each of these transformers is pro- 
tected by a fog system fed from a 
control station. These systems can 
be discharged automatically by lo- 
cal heat-actuated sensing devices or 
by a remote manual release in the 
central control station. 

The lubricating oil system con- 
sists mainly of a turbine oil reser- 
voir, a flow-back tank, a Bowser 
purifying unit, a two-compartment 
storage tank, piping, and pumps. 
This equipment, together with the 
seal oil unit and the H, control pan- 
el, is grouped in the turbine room 
basement in an aisle between the 
turbine foundation and an interior 
partition wall. Oil lines to and from 


the turbogenerator are hung from 
the ceiling at their required eleva- 
tions in this aisle, also. All oil lines 
and equipment, therefore, are lo- 
cated in this isolated area. All steam 
lines to and from the turbine are 
brought out the opposite side, or 
from the front of the machine. 


Trenches isolate oil 


The basement floor has been 
trenched to isolate the area and pre- 
vent leaking oil from spreading 
over the entire station basement. 
This entire area is protected by a 
fog system that will control or ex- 
tinguish fires either in space, on 
equipment, or on the floor in this 
area. In addition, any pits into 
which burning oil might flow upon 
a serious break are also protected 
by the fog system. 

This fog system is divided into 
four separate sections, all of which 
are brought into operation by local 
heat-actuated devices or by a man- 
ual release in the central fog con- 
trol station. From the control sta- 
tion, which is located outside of the 
area protected, any or all of the 
separate sections can be cut off if 
the fire is not in that section. This 
prevents overloading of the base- 
ment sump pumps. 


Tanks have CO, system 


Interiors of all the oil tanks are 
protected by a CO, system actuated 
by automatic release or by a remote 
operation in the central control 
room. The CO, bottles are located 
on the operating floor just outside of 
the central control room so that it is 
isolated from all hazardous areas. 
CO, is piped from this station to 
each of the oil tanks. Each oil tank 
has a heat-actuated device, which 
not only releases CO, into it but also 
into all the other tanks. 

Despite an effort to keep the lu- 
bricating oil lines isolated from the 
steam lines by running them on the 
opposite sides of the machine, the 
lines that supply the bearings 
must, of necessity, pass near hot 
steam lines or the hot shell of the 
turbine. Hence, protection is neces- 
sary in and around the turbine front 
and middle bearing pedestals, 
where steam temperatures run near 
1000 °F. Protection is also needed 
under the turbine and around the 
foundation. 

Since this area is quite open and 
subject to moderate drafts, CO, 
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was not considered suitable. Fog 
was not acceptable because of the 
high equipment temperatures. Dry 
chemical was chosen as the best 
medium for protection. Dry chem- 
ical nozzles were installed on the 
turbine front and middle standards 
(or bearing housings), where the 
shafts pass through the bearing en- 
closures and where oil could leak 
and contact the hot turbine shell. 
Dry chemical nozzles are also lo- 
cated beneath the turbine, where 
oil lines must pass near hot steam 
pipelines. 


Manual or automatic operation 


Heat-actuated devices will auto- 
matically release the dry chemical 
system, or it can be manually op- 
erated from the central control 
room. A _ portable wheeled dry 
chemical unit is stationed adjacent 
to the turbine foundation on the 
side opposite from the oil lines. It 
can be used independently or it can 
be connected to the permanent sys- 
tem if required. A portable wheeled 
unit is also located on the operating 
floor for manual use on the turbine 
front and middle standards. 


The fire protection and control 
system for the station extension is 
laid out to allow operation by the 
regular station operators if the oc- 
casion should require. Normally, 
the station fire brigade will take 
charge in an emergency. 

About September, 1953, the fire 
brigade was organized to function 
under the station superintendent 
Chairman of the brigade is an ex- 
chief of a local volunteer fire com- 
pany. Assistant chairman of the 
brigade is also an officer of a local 
volunteer fire company. Station de- 
partments represented on the bri- 
gade are mechanical maintenance, 
electrical maintenance, utility, and 
operations. 


Thorough education policy 


All men in the station as well as 
the fire brigade are trained in the 
use of all fire protection equipment 
A special alarm (separate and dis- 
tinct from all other station whistles 
and horns) signals fire and indicates 
the general location of the fire. Fire 
brigade members on duty then re- 
port to their stations, take up equip- 
ment, and proceed to the fire loca- 


Transformer fog system control station. System can be discharged automati- 
cally by heat-actuated devices or manual control from central control station 
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Central fire control station panel show- 


ing annunciator and fire pump starter 


cation. All fires are reported in de- 
tail by the chairman or assistant 
chairman. 

All personnel fire haz- 
ards to the superintend- 
ent for correction. Detailed inspec- 
tions are made monthly by the bri- 
gade, Conditions are discussed at 
a monthly meeting. Once a month, 
an unscheduled fire drill is called 
during which a simulated fire is 
fought and equipment is tested. The 
engine-driven fire pump is periodi- 
cally started and run for a sustained 
period to insure availability when 
required in an emergency 

In summation, the Raritan River 
station extension is designed to 
minimize all fire hazards and pro- 
vides facilities for extinguishing or 
controlling fires resulting from the 
hazards that could 
nated. Protection is 
match the particular conditions 
imposed by each hazard, resulting 
in a tailored-to-order power station 
fire protection system 


report 
station 


elimi- 
selected to 


not be 





YOU CAN SAVE money on low- 

voltage circuit breakers by 
using breakers of lower interrupt- 
ing capacity and using current- 
limiting fuses to take over the 
severe interrupting duty. Current- 
limiting fuses are rapidly gaining 
acceptance for fault protection be- 
yond the range covered by break- 
ers. Fuses are now available with 
time-current characteristics such 
that they open the circuit very 
rapidly at high currents, but let the 
breaker do the interrupting job 
when the fault is the breaker’s in- 
terrupting capability. 

Proper application of large air 
and molded case circuit breakers 
requires that they have interrupt- 
ing ratings commensurate with the 
maximum short-circuit currents 
available at their location in the 
particular circuit. Where the avail- 
able short-circuit current is very 
large, full protection requires a 
very large and expensive breaker. 

By cascading breakers, or by 
feeding switchboards and panel- 
boards through cable runs or 
through current-limiting reactors 
that have considerable impedance, 
it has been possible to apply smaller 
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| current-limiting FUSES 


M. S. CARLSON and A. CONANGLA 
I-T-E Cireuit Breaker Co. 


Coordinate current-limiting fuses with your 
low-voltage circuit breakers so that the 
fuses take over the severe interrupting 


duty. You then can use less costly breakers. 


breakers safely. These expedients 
are sometimes justified by econ- 
omies achieved in first cost, but 
they involve some sacrifice in the 
degree of protection afforded or in 
the voltage regulation of the dis- 
tribution system. 

Present trends are toward larger 
concentrations of power at utiliza- 
tion voltages. Network systems can 
deliver 180,000 amperes symmetri- 
cal in some locations. Large office 
buildings are using 12,000-kva 
transformer banks, and even larger 
ones are being planned. In some 
cases, the available short-circuit 
currents exceed the interrupting 
capacity of the largest existing 
breakers, and make it imperative 
to build reactance into the system. 


Compound advantages of each 


Coordinated applications of air 
circuit breakers and current-limit- 
ing fuses possess definite advan- 
tages in these situations not realized 
when either one is used alone. Cur- 
rent-limiting fuses can interrupt 
fault currents in excess of the 
breaker interrupting capacity, and 
can do so without damage to the 
breaker if properly applied. The 


breaker, in turn, can be arranged 
to interrupt all minor overloads, 
thus avoiding time-consuming fuse 
replacement. Proper application of 
breaker-fuse combinations requires 
thorough understanding of fuse and 
breaker characteristics plus knowl- 
edge of the magnitude of the fault 
currents available in the system. 
There is no advantage in back- 
ing up a breaker with a current- 
limiting fuse when the interrupting 
capacity of the breaker matches the 
worst fault that can be expected 
in the circuit. The installation of 
current-limiting fuses permits use 
of breakers having reduced inter- 
rupting capacities, with a definite 
first-cost advantage, especially 
when one set of fuses is used to 
back up several feeder breakers. 


Ideal combination 


An ideal combination is where 
the fuse limits faults to a value 
that will cause no damage to the 
breaker, and where the fuse will 
not blow on currents within the 
interrupting capacity of the break- 
er. Both conditions cannot always 
be fully satisfied. Compromises for 
overprotection to the breaker are 
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necessary in practical installation 
to insure against damage to the 
breaker on very severe faults. Ob- 
viously, it is cheaper and less cum- 
bersome to replace a blown fuse 
than it is to repair a circuit breaker 
damaged by a fault. 

Let us now consider the in- 
dividual characteristics of the fuses 
and breakers that are of prime 
importance to the problem of co- 
ordination. These are the short- 
time, or fault, characteristics. 

Current-limiting action is achiev- 
ed when the fuse element melts be- 
fore the current has reached its 
maximum available value. When a 
fuse element melts in this way, it va- 
porizes and becomes an arc that has 
considerable resistance. The fault 
current goes down to zero and to 
extinction. 

Maximum available current is 
that which would flow if there had 
been no current-limiting fuse in the 
circuit. The melting time, t,,, is the 
time needed to heat the fuse to its 
melting temperature, when it va- 
porizes. The arcing time, t,, is the 
time of the arc appearing, cooling, 
and its extinguishing. The peak let- 
through current is the maximum in- 
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Current-limiting action of Amp-Trap fuse element used on alternating current 


stantaneous value of current which 
passed through the fuse. 

Melting time in a true current- 
limiting fuse is substantially less 
than the first half-cycle of fault cur- 
rent. Arc resistance after melting 
must be high, so that there is very 
little rise in the fault current after 
melting. Some so-called high-inter- 
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Available let-thru current characteristics of Form 480 current-limiting fuses 
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rupting-capacity fuses 
really current limiting. 
The rate of heat generation in the 
fuse element at every instant is pro- 
portional to the square of the cur- 
rent at that instant. The heat gen- 
erated in a time At is equal to I*At 
Total heat generated in an interval, 
such as t,,, is equal to the summa- 
tion of I’ At over the interval. 
The heat generated in the fuse ele- 
ment raises its temperature to the 
melting point, and the fuse blows 
It is a known fact that in the high- 
current range, the melting temper- 
ature is reached when the summa 
tion of I* At reaches a predeter- 
mined value, which is a constant 
and a characteristic of the particu- 
lar fuse design. Thus, the manner 
in which the fault current rises has 
an effect on the melting time, and 
on the current value attained at the 
instant of melting. A faster rising 
current will melt the fuse sooner, 
at a higher instantaneous value. 


are not 


Fault current duration 


The time taken for the fault cur- 
rent to go to zero after reaching its 
peak value is affected by the circuit 
voltage, by the value of the peak, 
and by the characteristics of the 
fuse. This value, from test, is about 
1.5 to 3 times greater than the time 
taken for the current to reach the 
peak value 

Melting time-current character 
istics of a Form 480 Amp-Trap cur 
rent-limiting fuse are shown in Fig 
1. The currents are in rms amperes 
actually flowing in the circuit, time 





in seconds starting at 0.01 second. 
Below 0.01 second, or about % 
cycle on a 60-cps basis, the fuse 
may begin to limit the current, de- 
pending upon the maximum short- 
circuit current available in the 
fault. Time-current characteristics 
of fuses are not suitable for show- 
ing current-limiting action that 
takes place in a time less than 0.01 
second. However, these curves are 
useful for study of the coordina- 
tion with breaker characteristics 
in lower current ranges. 

Available let-through current 
characteristics of a Form 480 Amp- 
Trap current-limiting fuse are 
shown on page 63. Here, available 
fully displaced rms amperes of one 
phase is plotted against the instan- 
taneous peak let-through amperes 
for various ampere ratings of fuses. 
The current-limiting action is a 
function of the available short-cir- 
cuit current. Low-ampere-rated 
fuses are definitely current-limiting 
over a wide range of available fault 
currents and the rated current of 
the fuse. Higher-ampere-rated fuses 
require large values of available 
fault current to become current 
limiting. Both of these character- 
istic curves are necessary for the 
solution of a problem involving a 
fuse-breaker application. 
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CURRENT IN AMPERES (MULTIPLY BY 100) 


Now, let’s turn to the breaker. A 
circuit breaker has an interrupting 
rating in amperes. We are consider- 
ing here air breakers in ratings from 
15 to 6000 amperes with interrupt- 
ing capacities of 15,000 to 150,000 
amperes, and molded case breakers 
in ratings from 10 to 600 amperes 
with interrupting capacities from 
up to 40,000 amperes (on manufac- 
turers approval.) 


Breaker rating defined 


The breaker interrupting rating 
is the average of rms values of fault 
currents in the three phases, meas- 
ured one-half cycle after a fault oc- 
curs. Each phase current has a dif- 
ferent value, one (at least) being 
greater than the average. This 
means that any one pole of the cir- 
cuit breaker has to withstand, ther- 
mally and mechanically, a current 
greater than its rating. This value 
of current depends on the X/R ratio 
of the circuit. Large air circuit 
breakers are tested on circuits 
where the X/R ratio is specified as 
11.72, or 8.5-percent power factor. 
A fault with one phase fully offset 
will subject one pole to a total rms 
current, at % cycle, of 1.18 times 
the average rms current rating. 
Current in this phase reaches a 
peak ampere value equal to ap- 
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proximately two times the average 
rms value. For example, a breaker 
having an interrupting rating of 
25,000 amperes would have one 
pole subjected thermally and me- 
chanically to a 50,000 amperes peak. 

Low-voltage air circuit breakers 
are equipped with direct-acting 
overcurrent trip devices responsive 
to current. Such a device is pro- 
vided with two elements, one to take 
care of short-time overloads and 
one for fault currents. The short- 
time overload device covers the 
overload range of currents, and is 
adjustable from 80 to 160 percent 
of breaker rating. Three time bands 
—minimum, intermediate, and 
maximum—are provided to give 
better selection of a time band in the 
overall coordination problem. The 
short-time, or instantaneous, trip 
covers the fault current range. It is 
adjustable from 5 to 15 times the 
breaker rating. The combination is 
called a dual magnetic overcurrent 
trip device. 

Typical time-current character- 
istics of large air circuit breakers 
are shown in Fig. 2. The upper por- 
tion of the curve shows the over- 
load characteristics. The lower por- 
tion shows the short-time, or fault, 
characteristics. 

When used in a selective system, 
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Fig. 1—Melting time-current characteristics for Form Fig. 2—Typical time-current characteristics of large 


480 current-limiting fuses with current in rms amperes. 
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air circuit breakers showing the time bands available. 
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large air circuit breakers are given 
a 30-cycle momentary rating equal 
to their interrupting rating in am- 
peres. These ratings are satisfactory 
for the present applications. It could 
be possible to rate a breaker, both 
thermally and mechanically, in 
terms of I’. The heat developed in a 
breaker is proportional to the sum- 
mation of I* At over the time inter- 
val during which the current is 
flowing. The mechanical forces on 
the breaker parts are proportional 
to the square of the current at that 
instant. Momentary ratings obtain- 
ed with this type of thinking could 
be higher than those permitted by 
the present standards. 


Fuse-breaker coordination 


We have established that cur- 
rent-limiting fuses have three char- 
acteristics to evaluate: time-cur- 
rent, peak amperes of let-through 
current, and I’ At let-through val- 
ues. Air circuit breakers have simi- 
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lar characteristics to evaluate: 
time-current, ability to withstand 
peak amperes, and I* values. How 
do we use these characteristics to 
get a coordinated system? We are 
primarily interested in the fault 
current range in this coordination. 
If the short-time coordination can 
be obtained, the long-time coordi- 
nation is easily achieved. 

It is possible to select a fuse 
whose melting-time curve crosses 
the breaker instantaneous curve at 
a current value equal to the inter- 
rupting rating of the breaker, as 
shown in Fig 3. This fuse is pre- 
sumably the one that will permit 
the breaker to do its duty to the 
limit of its own capacity without 
damage to the fuse, and will melt 
on currents above the breaker in- 
terrupting capacity without allow- 
ing damage to the breaker. The 
take-over point should be 18 per- 
cent above the interrupting rating 
of the breaker. 


A - AMP-TRAP, 2500 AMPERE,600 VOLTS, FORM 480 


6 - TYPE KB CIRCUIT BREAKER, 600 AMPERE , 
DUAL OVERCURRENT TRIP TYPE OD-i, 
MINIMUM LONG-TIME DELAY BAND PER 
TO-3604-A. INSTANTANEOUS TRIP SET 
AT 200 AMPERES (i2 x) 
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Fig. 3—Time-current characteristics of circuit breaker coordinated with cur- 
rent-limiting fuse. Fuse melts on currents above breaker interrupting capacity. 
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This does not yet determine the 
peak let-through amperes, so this 
value must be checked. It can be 
taken from the curves (page 63). If 
the value of let-through current ex- 
ceeds the momentary rating of the 
breaker, fuse of lower value should 
be checked. 

A fuse could be selected such that 
the peak let-through amperes 
(based on the short-circuit current 
available) do not exceed twice the 
interrupting rating of the circuit 
breaker. Considering a fuse se- 
lected in this manner, plot the melt- 
time characteristics (from Fig. 1) 
against the breaker time-current 
curve to check coordination, This 
method is quicker since it immedi- 
ately takes into account the mo- 
mentary rating limit of the breaker 
The time-current and peak let- 
through current methods are com- 
plementary to each other. 

Application of air circuit break- 
ers to distribution systems can be 
divided into these categories: 

{ Where the main and all feeder 
breakers are applied within their 
interrupting ability; 

* Where the main circuit breaker 
is applied within its interrupting 
ability and the large air feeder 
breakers are in cascade; 

* Where circuit breakers are ap- 
plied without regard to interrupt- 
ing capacity. 


Study your system 

It is in this last category that 
plant engineers have begun to real- 
ize the carelessness with which a 
distribution can be originally 
planned or grow. In old systems, a 
current-limiting fuse added to the 
existing feeder circuit breakers can 
provide the necessary interrupting 
capacity. In a new system, a study 
can be made to recommend where 
current-limiting fuses could be used 
for the best economic advantage. 

Readily acknowledged places 
where the coordinated fuse-breaker 
combination can be used are: 
{ In a panelboard to protect the 
main circuit breaker. 
{ Ahead of a feeder circuit breaker 
feeding a single load. 
* Ahead of the main circuit 
breaker of a switchgear assembly 
having no other source of power. 

For more complicated systems, an 
analysis of the complete system 
should be made before recommen- 
dations can be given. 
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Fig. 1 — Rankine cycle with superheat on p-v-T, s-p-T, and h-s-p surfaces. 
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IN PRACTICALLY all steam 

power plants, the steam is 
superheated to a temperature high- 
er than that of saturated steam be- 
fore it is expanded in the turbine. 
(Superheating is represented by 
the lines cd in Fig. 1, where T, is 
the temperature of the superheat- 
ed steam.) 

There are three reasons for su- 
perheating. First, remember that 
the Rankine cycle and the Carnot 
cycle both suffer from the fact that 
the critical temperature of steam 
is 705.4 F. Superheating improves 
on these cycles by raising the high- 
est temperature of the cycle to al- 
most 1150 F, without a correspond- 
ing increase in pressure. Second, 
superheating raises the mean effec- 
tive temperature at which heat is 
added, resulting in a corresponding 
increase in thermal efficiency. 
Third and most important, super- 
heating permits steam expansion to 
take place substantially in the va- 
por region. This may be seen from 
an examination of Fig. 1. 


Moisture content increases 


If the expansion starts from the 
state of dry saturated steam at c, 
the state of the steam at the end of 
the expansion is represented by e’. 
The moisture content at e is great- 
er than that at e, the end point of 
the isentropic expansion of super- 
heated steam. If the moisture con- 
tent of the steam is too great, me- 
chanical wear on the turbine 
blades becomes excessive, and the 
efficiency of the turbine suffers. 
Superheating is carried to a tem- 
perature sufficiently high that the 
moisture content does not exceed 
10 to 12 percent. 

In Fig. 1, heat Q, is absorbed 
along the path a-b-c-d. Since this 
is isobaric (at constant pressure), 
we again have Q, = (h, — h,). 
Since Q, = (h, — h,), the efficiency 


is 


(h, - h,) - (he — hy) 
eff th. -h,) 
(ha —h.) — (hy — hy) 
(hy h,) 


Fig. 1 also shows the super- 
heat cycle as it appears on the p- 
v-T, c-p-T, and the h-s-p surfaces. 

EXAMPLE 1. A superheat cycle 
operates with steam at a tempera- 
ture of 600 F and a pressure of 600 
psia, rejecting heat at a tempera- 
ture of 600 F. Determine the ther- 
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Fig. 2—Raising vaporization pressure increases efficiency 
(Rankine or superheat cycle) as shown on T-s diagram. 


mal efficiency and the ratio of tur- 
bine work to pump work when (a) 
all processes are reversible and (b) 
when the internal engine efficiency 
of the turbine and the pump are 
0.80 and 0.92 respectively. 

(a) From Fig. 1 and the steam 
tables, we obtain 
hg = 1289.9 Btu/lb and 
s, = s, = 1.5323 Btu/lb-F 
x, == 1.5323 - 0.0555 

2.0393 





= 0.724 
h, = 1088.0 — (1 — 0.724) (1059.9) 

= 796 Btu/Ib 
hy = 28.06 Btu/lb 
Ps = Pa — 600 psia 
Pr = 0.2563 psia 
v. = 0.01604 cu ft/lb 
The turbine and pump work is 
Wrarr - hy h, : 1289.9 - 796 

= 493.9 Btu/Ib 
Vt (Pa- Pr) * 144 
Wrens = —_ 
__ 0.01604 (600 — 0.2563) (144) 
ms 778 
1.78 Btu/lb 

The work ratio is 
Wrarn 493.9 
| eh F - 278 
which should be compared with 
the work ratio for a comparable 
Rankine cycle (103.5). 

The enthalpy of the water leav- 
ing the pump is 
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h, = hy + Woump == 28.06 + 1.78 
—= 29.84 Btu/Ib 
and the heat added is 


Q, = hy —h, = 1289.9 — 29.84 
= 1260.1 Btu/lb 


The thermal efficiency is 
eff, Warp W une 





A 

493.9 — 1.78 
1260.1 

(b) Taking the efficiencies eff,, 


39% 


0.80 and eff, 
count, we get 
h, : hy - eff. (ha h,) 

1289.9 — 0.80 (493.9) 

894.9 Btu/Ib 
(The subscript e’ refers to the ac- 
tual conditions leaving the turbine 
and not e’ of the figure.) 


0.92 into ac- 


ln! wit te + —(he h,) 


28.06 4 rn 
29.99 Btu/lb 


The work done in the turbine and 
pump is 
Wrarn (hy h, ) 
Waump = (h, — hy) 
The ratio is 
Wear 395 
Waump 1.93 

204 
The heat added is 
Q, = ha—h, = 1289.9 

1260 Btu/Ib 


(1.78) 


395 Btu/|b 
1.93 Btu/lb 


29.99 











Fig. 3 — Reheat cycle is solution to problem of tempera- 
ture and moisture content limiting vaporization pressure 


and the thermal efficiency is 


eff,, Wrurr Weems 


Qs 
395 — 1.93 
1260 


The reheat cycle 


The mean effective temperature 
at which heat is added in a Rankine 
or superheat cycle is raised most 
easily by simply increasing the va- 
porization pressure. It is clear from 
Fig. 2, however, that the increased 
thermal efficiency realized by rais- 
ing the mean effective temperature 
at which heat is added may be 
largely nullified by expansion in 
the two-phase region 

This problem could be easily 
solved if the cycle were not limited 
to a top temperature of 1150 F. To 
remain within safe values of mois- 
ture content and yet not exceed 
the metallurgical limit on the high- 
est temperature, the vaporization 
pressure cannot be much in excess 
of 1400 psia for a direct expansion 
of the 


denser 


steam from boiler to con- 


Fig. 3 
Steam is superheated to point d, 
allowed to expand in a turbine to 
point e, then returned to another 
superheater (resuperheater) lo- 
cated in the boiler 


A solution is shown in 


It is superheat- 
ed again to the same high temper- 
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ature, and again expanded in a tur- 
bine to point g. 

At no time is the turbine ex- 
posed to steam having excessive 
moisture. Although the highest 
temperature remains the same, re- 
heating adds more heat in the 
higher temperature range—-result- 
ing in an increase in the mean ef- 
fective temperature at which heat 
is added. Thermal efficiency in- 
creases. 

The thermal efficiency of the re- 
heat cycle is expressed as 
eff, - (hg ~h,) + (hy ~h,)- (h,- h,) 

(ha ~ hy) + (he — h,) 
_ (hg h.) + (hy hy) (h, ~ hy) (2 
(hg ~ hy) + (hy ~ h,) . ) 

The increase in thermal effi- 
ciency by reheating alone is very 
small, but the increase in thermal 
efficiency realized by increasing the 
vaporization pressure to a high lev- 
el is significant. Reheating is unjus- 
tifiable economically when vapori- 
zation pressure is below 1400 psia. 

Examp te 2. The superheat cycle 
in Example 1 is modified to include 
reheat. Steam is withdrawn from 
the turbine at a pressure of 200 psia 
and is reheated to 600 F. Deter- 
mine the thermal efficiency and the 
ratio of expansion work to pump 
work when (a) all processes are 
reversible and (b) when the in- 








ternal engine efficiency of the tur- 
bine and pump are 0.80 and 0.92 
respectively. From Fig. 3 and the 
steam tables we obtain 
(a) hg = 1289.9 Btu/lb and 
Sq = 8 == 1.5323 Btu/lb-F 
1.5323 — 0.5435 
-——— 
h, = 11984 — (1 — 0.988) (843.0) 
= 1188.3 Btu/lb 
+ == 1322.1 Btu/|b and 
S; == 8, = 1.6767 Btu/lb-F 
; — 0.0555 
ope cath a = 0.795 
hy = 1088.0 (1 — 0.795) (1059.9) 
= 871 Btu/lb 
The work done in the pump and 
turbine is 
W pump = 1.78 Btu/|b 
Wrarp = (hy — h,) + (hy " h,) 
== (1289.9 — 1188.3) + 
(1322.1 — 871) 
== 552.7 Btu/Ib 
The work ratio is 
War 552.7 
Wan +«=OCO a 
Qs = (ha—h,) + (hy — hy) 
== (1289.9 — 29.84) + (1322.1 
~ 1188.3) 
1393.9 Btu/lb 


eff, _ Warp eis Woemp 


Qa 
_ $52.7 - 1.78 
1393.9 














= 4% 


Considering the efficiencies of 

the turbine and pump, 
(b) eff.. = 0.80 and a, = = 0.92 
we find 
h, = hg - eff. (hg e h,) 

== 1289.9 — 0.80 (101.6) 

== 1207.6 Btu/Ib 
h, = hy - eff., (hy; - hg) 

= 1322.1 — 0.80 (451.1) 

== 961.2 Btu/lb 


= hy, . - 


*. 
= 28.06 +- 0. = 


= 29.99 Btu/lb 
The work done in the pump and 
turbine is 
Wraurp = (hg oi h, ) T+ (hy , h,) 
= 443.2 Btu/Ib 

Woump = h, — hy, = 1.93 Btu/lb 
The work ratio is 
Warp 443.2 
"a= 
Q, = (ha-h,) + (hy - hh.) 

Wear = W pamp 


(h, — hy) 


——- (1.78) 





eff,,, 


A 

4432-193  ... 
— 
Next month: Another article in 
INDUSTRY & POWER’S Thermo- 
dynamics Refresher. Prof. Lee will 
discuss “The regenerative cycle.” 





Quick estimation for demineralizer operating costs 


THREE BASIC methods can be 

used for demineralizing, de- 
pending on the composition of the 
raw water and the degree of purity 
required in the treated water. The 
two-bed demineralizer with a weak 
base anion exchanger offers lowest 
operating cost but doesn’t remove 
silica. The two-bed demineralizer 
with strong base anion exchanger 


NO CO, OR SiO, REMOVAL 


RAW WATER -TOTAL CATIONS 
(PP AS Ce COs) 


almost completely removes silica 
and carbon dioxide. The mixed-bed 
demineralizer, which removes 
silica, is most useful when high- 
quality treated water is desired. 
Once a demineralizing system has 
been chosen, its operating costs can 
be estimated by using the chart 
and a few simple calculations: 
{ Obtain an analysis of the raw 


AND REMOVAL WITH DEGASIFIER 


+ * 


Cy ANO $10, 
(NO DEGASIFIER) 


3” 40 “ 80 


COST PER THOUSAND GALLONS NET TO SERVICE 


water and express all constituents 
in ppm as Ca CO,,. 

{From the analysis, obtain the 
total cations (in ppm as Ca CO,). 
This is the sum of the Ca, Mg, and 
Na. 

{ Obtain the methyl orange alka- 
linity (in ppm as Ca CO,). 

{ Calculate the percent alkalinity. 
(Methyl Orange Alkalinity x 100 
Total Cations 

Percent Alkalinity 
After choosing the treatment to 
be used, locate on the chart the 
intersection of the lines of total 
cations and percent alkalinity. Then 
read down to find the chemical 
operating cost in cents per 1000 
gallons of net water to service. The 
figures on the chart are based on 
average chemical costs, and are 
subject to normal price variation. 
—Lenord Limon, Manager 
Industrial and Boiler Feed Dept. 
Graver Water Conditioning Co. 
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How to specify a 


FRANK E. HOHNHOLT 
Manager Water Tube Boiler Division 


Superior Combustion Industries 


Mr. Hohnholt has been connected with 
the water tube package boiler industry 
since its inception in 1946. He was 
educated at Cooper Union, Mechanics 
Institute, and CCNY. A professional 
engineer licensed in the State of New 
Jersey, Hohnholt is a past national di- 
rector of the National Society of Pro- 
fessional Engineers. He is a member of 
ASME, Society Naval Architects and 
Marine Engineers, and the National 
Society of Power Engineers. 


After fire test in manufacturer's plant, 
15,000-pound-per-hour water-tube 
package boiler is ready for shipment 


/ 
Ip 
EXCLUSIVE. 


WATER-TUBE package boiler 


HOW MANY TIMES have you 
been in on the purchase of a 
boiler that was selected wholly on 
the basis of its heating surface? 
Perhaps during your discussions, 
the problem was expanded to con- 
sider the base loading in relation to 
total heating surface and possible 
overload ratings with specific fuels. 
Back in the good old days when 
the HRT boiler was the unit most 
often used to generate steam, this 
caliber of analysis did not present 
too many hazards. Total boiler ca- 
pacities were small, pressures were 
low, and evaporation rates were 
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conservative. But today, selection 
by quantity of heating surface or 
furnace volume is not enough. 

A properly designed package 
water-tube boiler, within its rated 
steam producing capacity, should 
be as efficient as a field-erected 
boiler. It should require no more 
service or maintenance, and should 
have an equal availability factor 
and service life. As a matter of fact, 
many package water-tube boilers 
are exceeding the performance of 
field-erected boilers at lower main- 
tenance costs. However, not all of 
them do qualify in this respect. 


Standards are often lowered in or 
der to produce a product at a price 
Engineering companies, under pre 
sure of reduced budgets, are being 
forced to approve cheap substitutes 
not originally specified. This policy 
is false economy 

The difference in original cost be- 
tween a properly designed unit and 
one produced at a price is frequent 
ly offset during the first or second 
year of operation by high mainte- 
nance costs, which continue for the 
life of the installation. High main- 
tenance costs may arise from any 
one or all of these factors 





{ So-called package firing equip- 
ment that is nicely boxed for ap- 
pearance but that creates difficult 
maintenance problems. 

€ Small burners, or not enough 
burners, with high draft losses and 
increased fan power factor. 

‘ Large capacity boilers with single 
burners and flame impingement 
that may result in tube loss or fre- 
quent shutdown for scale removal. 
Inadequate refractory and insula- 
tion, particularly in the boiler side 
wall furnace area. 

‘ Improperly mounted forced draft 
fans that cause flame distortion. 

{ Single manhole opening in long 
and small diameter drums. This 
provides little ventilation, which 
lengthens shutdown time and in- 
creases service costs. 

{ Openings in casings inadequate 
for tube bank inspection. 

{ No furnace access door. 

{ No bypass around feedwater reg- 
ulator. 

* Automatic gas firing with inter- 
mittent ignition and unsafe auto- 
matic fuel shutoff valves. 

* Swaged tubes and small diameter 
steam drums (sometimes found to- 
gether). When, and if, swaged tubes 
are used, they should be preferably 
in the furnace. 

To reduce maintenance and pro- 
tect your investment, insist upon 
your package boiler being fire 
tested at actual operating condi- 
tions in the manufacturer’s plant 
before shipment. 


Terminology 


Boiler horsepower may be de- 
fined in three ways: 1 horsepower 
equals 10 square feet of boiler heat- 
ing surface, or 34.5 pounds of steam 
per hour from and at 212° F, or 33,- 
500 Btu’s per hour output. Un- 
doubtedly, the heating surface defi- 
nition is something that has been 
carried on from the days of the old 
fire-tube, brick-set, hand-fired 
HRT boiler. With the introduction 
of modern boilers, use of liquid and 
gaseous fuels, and (more recently) 
the acceptance of package water- 
tube boilers, this form of rating no 
longer applies. 

‘Unfortunately, many engineers, 
(including consulting engineers 
who are writing specifications) 
continue to use the confusing ex- 
pression “horsepower.” Little is 
gained in using this expression, 
even indicating which of the three 
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definitions the engineer has in mind 
—then specifying that the boiler 
shall be operated not in excess of 
some percent of nominal rated ca- 
pacity. This practice does not take 
into consideration advantages of 
one design over another. 

Expressing boiler horsepower on 
the basis of 34.5 pounds of steam 
per hour from and at 212° F is also 
of little value when we recall that 
all boilers are not operated at one 
pressure or final steam tempera- 
ture. Actual heat content of a 
pound of steam will vary with pres- 
sure and superheat conditions. 

Expressing boiler horsepower in 
terms of Btu output per hour is the 
most sensible approach to express- 
ing the capacity of a boiler at some 
given pressure and final steam tem- 
perature. Undoubtedly, this defi- 
nition will eventually be adopted 
by the engineering profession. In 
the meantime, we should definitely 
eliminate the use of the expression 
“boiler horsepower.” Many engi- 
neers presently are specifying a 
boiler capacity by indicating the 
generating rate in pounds of steam 
per hour output at required steam 
conditions. This is a reasonable 
compromise until we agree to ex- 
press boiler capacities in Btu per 
hour output. 


Limitations on boiler capacity 


Capacity of a water-tube pack- 
age boiler is limited by many fac- 
tors. Some are common knowledge, 
and others are often completely 
overlooked or are not sufficiently 
understood. The result is selection 


and installation of oversized or 
undersized steam generating equip- 
ment. Of prime importance in siz- 
ing a water-tube boiler, (and in 
particular a package water-tube 
boiler) include water quality, cir- 
culation, steam drum design, fur- 
nace volume, and heating surface. 

All water requires some form of 
treatment before it is suitable for 
boiler feed. Chemicals must be 
added to adjust alkalinity and pre- 
vent formation of scale. Boiler ca- 
pacity can be limited by the forma- 
tion of scale in the tubes and by the 
requirement of excessive blowdown 
to maintain concentrations. In addi- 
tion, the effect of solids on boiler 
water level, foaming, priming, and 
so forth further limit the unit's abil- 
ity to provide dry steam. 

Selection of equipment for boiler 


feedwater treatment should always 
be placed in the hands of a compe- 
tent feedwater consultant. Water 
should be treated to make it non- 
corrosive in the boiler and to pre- 
vent formation of scale and exces- 
sive accumulation of sludge. It also 
may be necessary to treat for the 
removal of organic substances that 
will cause foaming and excessive 
water carryover. 


Feedwater specifications 


Since the majority of boilers fall 
within the 100-psi to 300-psi pres- 
sure classification, the following 
limits on concentration of various 
constituents in the boiler feedwater 
are recommended: 


Total solids: 
Total alkalinity: 
Hardness: 
Silica: 
Turbidity: 

Oil: 

Phosphate: ppm 
pH: 10.5 to 11.5 
Oxygen in feed: 040 cc/l 


These limits, except oxygen con- 
centration, pertain to the boiler 
water. By maintaining the phos- 
phate residual from 40 to 140 ppm, 
hardness in the boiler water will be 
reduced to zero. The phosphate will 
combine with any calcium that re- 
mains after external feedwater 
treatment. By maintaining suffi- 
cient alkalinity to give a pH value 
between 10.5 and 11.5, all the mag- 
nesium still present in the feed will 
be precipitated as magnesium hy- 
droxide instead of the more ad- 
herent form of magnesium phos- 
phate. In order to keep the silica in 
soluble form, it is usually recom- 
mended that a ratio of 2 to 1 be 
maintained between the alkalinity 
and silica. 


3500 ppm 


Deaeration is necessary 


Feedwater deaeration is almost 
always required. Where a good de- 
aerator has been provided, an oxy- 
gen scavenger such as sodium sul- 
phite is not necessary. Chemicals 
required for internal treatment 
should be added directly to the 
boiler through a chemical feed line. 
They should be added continuous- 
ly, or at least over long periods of 
time. Shot-feeding of chemicals 
should be avoided since this may 
result in chemical excesses that far 
exceed established limits. 
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One flatcar holds entire package unit including controls, shown as it arrived at Central Fibre Products Co., Inc. Omaha 


At times, chemical concentra- 
tions may fall well below prescribed 
limits. It is recommended that sam- 
ples of water be taken at least once 
a day to determine the total solids 
by gravimetric analysis or by con- 
ductivity measurements. 

If these techniques are inconven- 
ient, analysis of feed or boiler wa- 
ter for chlorides will serve as a con- 
tinuing index for estimating total 
dissolved solids in the boiler water, 
but this is not so accurate. 


Circulation 


The next problem is to determine 
if the boiler will maintain proper 
circulation at maximum load 
(steam generating capacity) for 
any period of time. Some boilers 
are designed with headers supplied 
by feeders, downcomers, or both. 
Where relatively high absorption 
rates per square foot of radiant sur- 
face exists, overload ratings may be 
restricted by the arrangement, size, 
and number of feeders to water- 
wall headers. At first glance, this 
feature may appear to be unim- 
portant. Firing rates with gas and 
oil fuels should be tied to absorp- 
tion rates per square foot of radiant 
surface, or average heat-transfer 
rate through net effective heating 
surface. Obviously, designs that do 
not include headers with feeder 
systems are to be preferred to those 
that do use them. 
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To evaluate the quality of steam 
to be produced, design of the drum 
and its internals must be investi- 
gated. Drum size is very often indi- 
cated by diameter only, but steam 
quality is not determined by drum 
diameter alone. The area of steam 
releasing surface, steam space 
above the water line, and design of 
internals all contribute to the pro- 
duction of dry steam. An undersize 
drum with inadequate internals will 
limit boiler output or produce wet 
steam and lowered efficiency 


Furnace volume 


Some engineers still express lim- 
itations on heat releases per cubic 
foot of furnace volume without 
giving proper consideration to the 
type of fuel, the size and arrange- 
ment of the furnace shape, and the 
amount, if any, of water cooling 
(radiant surface) in the furnace. 
On the basis of liquid or gas firing, 
military specifications prepared by 
the Bureau of Yards and Docks for 
water-tube package boilers permit 
a heat release of 54,000 Btu’s per 
cubic foot of furnace volume. This 
figure may seem high. But where 
large water-cooled surfaces are in- 
volved, it is a conservative figure 
This kind of specification imposes 
limits upon the boiler output. We 
are primarily interested in the fur- 
nace temperature, and the heat ab- 
sorbed per square foot of radiant 


surface. This is far more important 
than the heat released 
foot of furnace volume 

We should consider the shape of 
the furnace (length, width, and 
height) since the fuel must be fired 
without impinging upon any of the 
surfaces. Height is not as important 
as furnace length, since length pro- 
vides the room for flame propaga 
tion. Of greater importance than an 
expression of furnace volume is 
examination of a furnace arrange- 
ment as to size, shape, and the 
amount, type, and spacing of wate 
cooling surface. A properly de- 
signed furnace, providing satisfac 
tory temperature, will 
greater firing rates and 
steam production 


per cubic 


permit 
greater 


Heating surface 


Though the total amount of heat 
ing surface is important, the design 
and arrangement of the surface is 
much more vital. The ratio of radi 
ant surface to convection surface 
is worthy of serious consideration 

Water-cooled furnace walls made 
up of 2-inch tubes on 2-inch centers 
have several advantages over fin 
ned-tube construction: 

* Number of tubes per lineal feet 
of boiler length is greater 

‘ Furnace tubes are riser tubes. So 
with a greater number of riser ele 
ments, each tube will be called up- 
on to do less work 





{ With each tube doing less work, 
danger of scale forming within the 
tube is reduced. 

Finally, the arrangement of baf- 
fles, if required, should be closely 
studied by the purchaser of steam 
generating equipment. Baffles can 
fall into one of two general classifi- 
cations. One type of baffle may be 
called a directional gas-flow baffle. 
The second type may be gas-diffu- 
sion baffle. All baffles are used to di- 
rect the flow of gases between the 
inlet and outlet of the tube bank. 


Baffles increase heat transfer 


Some baffles are employed to re- 
duce the area through which the 
gases pass to increase the transfer 
rate. Not all baffles are successful 
in accomplishing this. Some of the 
heating surface is sometimes be- 
hind baffles where it can do little or 
no work, With this in mind, the pur- 
chaser of a boiler should not depend 
too much upon the fact that one 
boiler has more heating surface 
than another. 

It is possible that a boiler with 
a greater amount of surface may 


actually have less total efficient, 
usable surface. 

In both package and field-erected 
boilers where draft and air re- 
quirements are produced by fans 
rather than by the stack, steam 
output can be limited by the ca- 
pacity of the burners, or lack of 
sufficient air to burn fuel properly. 
Where a fan provides not only the 
oxygen for combustion but also the 
power to transmit the gas through 
the boiler, the size and capacity of 
the fan is extremely important. 

There are many types of fans 
and burners that can be applied to 
boilers. Each has its own advan- 
tages. Keep in mind that burner 
register and throat diameter must 
be sized for total steam generating 
capacity, regardless of the period 
of time that this load is maintained. 


Burner affects fan capacity 


Pressure drop across the burner 
at a given boiler load has a direct 
bearing on the static pressure and 
air delivery capacity of a fan. 

Boiler output is limited by the 
amount of water that can be fed to 


the boiler since each pound of wa- 
ter injected is converted to a pound 
of steam. The selection of a feed- 
water regulator, including the size 
of its control valve and the boiler 
feed pumps, can be a limiting fac- 
tor on boiler output. These two 
auxiliaries supplement each other, 
since the proper function of the 
feedwater regulator depends upon 
an established pressure drop across 
its controlling valve and an un- 
failing supply at constant pressure. 


Don't overlook other items 


In a general way, several] other 
items such as the size and number 
of safety valves, and the size of the 
main steam drum nozzle may also 
become limiting factors on total 
output of a boiler. 

We have seen that there are poor 
and indirect methods of determin- 
ing the size of a boiler. All of the 
items we have discussed are inte- 
gral parts of the subject. They must 
all receive proper consideration it 
a successful, economical, and low- 
maintenance boiler installation is 


to be made. 





Two water-tube package boilers, with control panels, fit neatly into one corner of boiler room at Central Fibre Products. 
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HOW TO BUY RUBBER TRANSMISSION BELT 


For MORE POWER 
AND 
LONGER BELT LIFE 


“More Use per Dollar” 


Look for a belt engineered to give 
uniform ply tension and eliminate 
major causes of premature belt 
failure. 


Unequal distribution of tension 
among the plies of a rubber trans- 
mission belt is the cause of most 
belt weaknesses and eventual fail- 
ure. With ordinary belts, the inner 
plies “loaf”, become loosely crum- 
pled when rounding a pulley. 
Outer plies become overworked 
. . » pull more than their share 
of the load. The thicker the belt 
the greater the tension of these 
outer plies. It is here where belt 
failures begin . . . plies separate, 
outside plies rupture—especially 
at the fasteners. Where ply 
stresses are equalized during 
manufacture, every ply pulls its 
share of the rated horse-power of 
the belt . . . you get more power, 
more belt life, longer trouble-free 
service. 


Specify by name the only trans- 
mission belt with exclusive equal- 
ized ply stresses . . . specify R/M’s 
Condor Compensated Belt. 


MANHATTAN 


CONDOR COMPENSATED BELT 


An exclusive Manhattan method 
of equalizing transmission belt ply 
stresses was developed by R/M 
engineers especially to eliminate 
ply separation, rupture and fas- 
tener troubles. When Condor 
Compensated Belt rounds the 
pulley, every ply is under uniform 
tension . . . every ply pulls its 
full share of the load. On many 
drives, Condor Compensated Belt 
holds fasteners up to 4 times 
longer than ordinary belt. A 
selection of driving surfaces is 


RUBBER DIVISION 


~ PASSAIC, 


available to meet various machine 
tension requirements from 
low-tension to a required degree 
of slip. 


Let an R/M representative show 
you how the advantages of Condor 
Compensated Belt can mean more 
power and longer trouble-free belt 
life .. . “More Use per Dollar” on 
your power transmission drives, 
For endless belts, ask about 
Condor Whipcord Belts with 
endless, stretchless cord strength 
members. 


NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 
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In brief.... 


ASME Boston meeting 


THE ASME held its semi-annual 

summer meeting in Boston 
recently, in conjunction with its 
Diamond Jubilee celebration. Here 
are highlights from papers of inter- 
est to Inpustry & Power readers. 


Effect of bearings on speed 
of overhung turbines cm 


Cc. J. Maday 
Rossford Ordnance Depot 


“The critical speed for a rotating 
machine usually is calculated only 
from the mass-elastic character- 
istics of the system. However, 
forces which will cause failure of 
overhung turbine bearings may be 
produced at steady operating 
speeds that are considerably below 
this calculated critical speed. The 
operating speed can be increased 
and the vibration decreased mainly 
by decreasing the bearing clearance 
and improving the wheel balance. 

“These modifications also result 
in reduced bearing reactions and 
increased minimum oil-film thick- 
ness in the bearing. Performance 
curves computed for an overhung 
turbine show that the critical speed, 
determined only from the elastic 
properties of the rotor, cannot be 
used to predict the maximum op- 
erating speed of the machine. The 
bearing eccentricity ratio, the mini- 
mum oil-film thickness, and the 
magnitude of the bearing reactions 
also must be considered in deter- 
mining the maximum safe operat- 
ing speed of the turbine.” 


Silica carryover in steam 


E. E. Coulter 

&. A. Pirsh 

E. J. Wagner, Jr. 

The Babcock & Wiicox Company 


Mechanical carryover was meas- 
ured by a new technique, in which 
radioactive phosphorus, P®*, was 
added to the boiler water in the 
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form of phosphate, and the amount 
of tracer material in condensed 
steam samples was measured. The 
sensitivity of this method surpasses 
by far that of any method used 
previously, and phosphate concen- 
trations in the steam samples could 
be determined to the nearest one 
part in ten trillion ppm... 

“It has been proven that only a 
negligible part of the silica found 
in the steam during most test con- 
ditions was the result of mechanical 
carryover. Therefore, the silica was 
transported selectively by some 
other mechanism, probably in 
vaporous form.” 


Designing the safer factory 


R. T. Van Ness, Engineering Department 
E. 1. du Pont de Nemours & Company, Inc. 


“Incorporating safety in design, 
like safety in any other part of 
our industrial operations, depends 
on certain prerequisites. 

“1. The safety objectives must be 
specific and must have the full and 
whole hearted backing of top man- 
agement and all supervision. Unless 
all levels of management and super- 
vision have received safety train- 
ing over a long period of time and 
are ‘sold’ on the value of the 
effort, it would be impossible to 
have any kind of effective safety 
integration in the completed work. 
Safety is not a matter of rules or 
exhortations, but a philosophy and 
insight which must pervade the 
entire organization. 

“2. Safety training must be in- 
telligently conceived and presented, 
keeping in mind the type of work, 
education, and responsibilities of 
the group to be influenced. The 
program must relate to the em- 
ployee’s own work and experience. 
It should be developed in such a 
way that it shows him how he can 
protect himself and how his efforts 
can protect others from accidents. 

“3. Safety is a continuing pro- 


gram. Constant alertness and anal- 
ysis are required and, therefore, 
the program should be varied in 
order to stimulate and hold the 
interest of all echelons of em- 
ployees. 

“4. Safety accomplishments must 
be measured on both a humani- 
tarian and an economic basis. The 
elimination of personal injuries 
alone warrants our best efforts but, 
quite apart from the obvious hu- 
manitarian side, the industrial 
safety program is also spurred by 
the realization that safety is a 
sound business investment. In our 
industrial life humanitarian and 
economic interests are inseparable. 

“5. Promotion of safety cannot 
be left to people who are misfits 
in other jobs. To obtain good re- 
sults requires capable, imaginative, 
and enthusiastic people to be the 
motivating force in the program. 

“6. Safety programs should aim 
at the elimination of all injuries not 
simply at reducing accidents... .” 


Flame geometry 


R. C. Le May 
Selas Corporation of America 


“The usefulness of fuels can be 
and is now being increased by em- 
ploying additional controls beyond 
those normally exercised in typical 
‘heat liberations’. These additional 
controls are directed largely toward 
influencing flame geometry, and 
through this to the more effective 
heat transfer required by modern 
industry... . 

“In varying degrees, control of 
flame geometry has been employ- 
ed to increase the usefulness of all 
fuels, and it is believed that more 
precise control will further increase 
the usefulness of each. To date, 
however, it is the gas-fired process- 
es which have most extensively 
and effectively utilized the deliber- 
ately shaped flame... .” 
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Now you can get WA-Series steam turbine-generator units 
in new, higher ratings. Already operating across the country 
in NEMA ratings from 2000 to 7500 kw, these completely 
modern units are now available in AIEE-ASME preferred 
ratings to and including 16,500 kw 

WA-Series steam turbine-generator units provide power 
only or power as a by-product of process steam. They are 
attractive, compact units that have many of the “big turbine’ 
features for which Allis-Chalmers is famous 

For example, the accurate, reliable centrifugal speed gover 
nor is the same type used in large Allis-Chalmers steam tur 
bines. Steam seals are the same trouble-free labyrinth type 
used in turbines up to 300,000 kw. 


For information on application 
of these modern, economical generating units, 


turn the page 
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MANUFACTURING PLANT in Wis 
consin uses this 7500-kw automatic ex 
traction condensing unit in its power 
house. WA-Series unit generates power 
as by-product of process steam 


MINING OPERATION in Southwest 
gets power from a 5000-kw condensing 
unit. Waste heat from reverberatory fur 
naces is used for generating steam 


PAPER MILL in Wisconsin uses this 
5000-kw non-condensing WA-Series unit 
to obtain both power and process steam 
for paper manufacturing. Photo at right 
shows generator end of unit 


UTILITY SERVICE in Ohio is provided 
by 3000-kw condensing WA-Series steam 
turbine generating unit 
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ants Everywhere 


@ Installations throughout the country are proving 
the low installation and operating costs of modern 
WA-Series steam turbine-generator units. 





Maximum simplicity is assured by three- 
bearing construction. A bracket-bearing, housing 
type air-cooled generator is used for smaller units. 
A hydrogen-cooled generator is used for 16,500-kw 
units. Basic engineering features include labyrinth 
steam seals throughout, removable external glands, 
high chrome alloy steel buckets and nozzles and a 
time-proved governing system. 


~ 


CHEMICAL OPERATION in Illinois 


uses two 5000-kw automatic extraction 


installation is simplified because WA-Series condensing units which generate power 
as by-product of process steam needs 


| units are factory assembled, and shipped on a single 
flatcar. Turbine and generator rotors are individ- 
ually locked securely in place. All manufacturing 
and testing takes place in a single plant. 
















Foundation cost is reduced because oil piping 
and generator air coolers are above the floor line. 


To get more facts on these economical units, call 
the nearest A-C district office or write Allis-Chalmers, 
Milwaukee 1, Wisconsin for Bulletin 03B7654. 


UTILITY in Florida uses two 5000-kw 
condensing WA-Series units to supply 
power for consumer needs 


. . 
CEMENT PLANT in Kentucky obtains 
electric power from a 5000-kw condens 


ing WA-Series unit. Steam is produced 
with waste heat from kilns 


GRAIN PROCESSING in Wisconsin re 
quires power and vast quantities of proc 
ess steam 24 hours a day, 7 days a week 
A 2500-kw non-condensing unit supplies 
power as by-product from process steam 


CHALMERS 








Above: Precision balanced turbine rotor is 
lowered into casing during manufacture of a WA- 
Series steam turbine generator unit. One example 
of the quality designed into these units: all wheels 


Next step in assembly is addition of upper 
half of the turbine casing. W A-Series units provide 
the benefits of more than 50 years of Allis-Chal- 
mers experience in designing and manufacturing 
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have durable chrome alloy steel buckets. 


steam turbine generating equipment. 


oo Pa > 
qecition Sule 
For Fast Installation 


Assembled 3-bearing unit—complete with 
housing type generator — is factory tested. Both 
oil piping and generator gas coolers are above the 
floor line, simplifying installation and service. 


An entire WA-Series unit—pretested and insu- 
lated—is loaded on a single flatcar for shipment. 
Both turbine and generator are shipped with 
their rotors locked securely in place. Below, a \ 
v 7500-kw unit in transit. 
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Milwaukee 1, Wisconsin 
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, Or: 
DuPONT'S Barksdale, Wis. Works saves $7,000 a HUDSON MoToRS’ modernized plant in Detroit saves SYRACUSE UNiversity, N. Y., built a completely 
year with new automatic combustion controls. $480,000 a year—cuts powerhouse labor 27% new unit for maximum economy and dependability 


F or efficiency. ee for economy. ic 


AT STAUFFER CHEMICAL'S new plant in Louisville, Coal costs 29.6% less than next cheapest fuel at Moror Propucts Corp. of Detroit, Michigan, 
Ky., total cost of steam is only GO¢ per 1,000 Ibs. ADDRESSOGRAPH-MULTIGRAPH'S plant in Cleveland saves $54,000 a year with modernized installation 


more and more firms 


sem ¢ 


ot, 


Burning coal the modern way saves Efficient new equipment reduces labor At LAKEWoop HospirTAt, in Lakewood, UPJOUN'S new Kalamazoo, Mich 
PENNSYLVANIA RAILROAD'S, Ft. and improves performance records for Ohio, new automatic coal burning facil plant is clean and efficient with no 
Wayne, Ind. terminal $33,000 a year LicGeTT & Myers at Richmond, Va. ities cut fuel coss 22% dust or smoke nuisances 


are burning coal the modern way 





Chicago's ultra-modern PRUDENTIAL GOODYEAR saves $3,000 a day with 
BUILDING has fully automatic coal new coal-burning installation at 
handling and burning system. Akron, Ohio. 


facts you should know about coal 


@ in most industrial areas, bituminous coal is the lowest-cost fuel 
available 


@ Up-to-dote coal burning equipment can give you 10% to 40% 
more steam per dollar. 


® Automatic coal and ash handling systems con cut your labor 
cost to ao minimum 


@ Coal is the safest fuel to store and use. No dust or smoke 
problems when coal is burned with modern equipment 


@ Between America’s vast coal reserves and mechanized coal pro 
duction methods, you can count on coal being plentiful ond its 
price remaining stable 


For further information or additional case histories 
showing how other plants have saved money burning 
coal, write to the address below. 
NATIONAL COAL ASSOCIATION 
Southern Building, Washington 5, D. ¢ 
Circle 118 on READ-N-CIRCLE cord 
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free bulletins 





Air deaning equipment 


500-Dust collection mansal 

“The Collection and Recovery of In- 
dustrial Dusts,” 32-page manual 101, dis- 
cusses various types of dust and tech- 
niques used in analysis, lists the factors 
which influence choice of equipment, and 
explains operation. Burtt Enoumeermnc 
Co., Inc. 


501-improved electrostatic dust control 

“Dust and Fume Control,” 11-page 
bulletin G406, tells of the improvements 
and refinements that have been made in 
electrostatic precipitation since the first 
Cottrell precipitator was erected. Also in- 
cluded are background material and il- 
lustrations of the Multiclone mechanical 
dust collector, the CMP unit—a combina- 
tion Multiclone and Cottrell unit, Dual- 
aire dust collector, and Holo-Flite proces- 
sor. Western Precierration Corp. 


502-Series on dust collectors, arresters 
Series of four folders describes cyclone 
type collectors and portable, standard, 
and automatic bag-type dust arresters. 
Also includes 32-page catalog describing 
exhaust fans for dust collecting and air 
handling. Norrnernw Brower Co. 


603-Using dust collectors 

Dust collectors, including cyclone, wet 
or dry dynamic, and cloth screen arrester 
types are the subject of a 32-page bulle- 
tin, Uses of air conditioning, ventilating, 
conveying, drying, and cooling units are 
presented, Kmx & Brum Mre. Co. 


Air handling equipment 


504-industrial fan selection guide 
Engineers and designers interested in 
quick, accurate seleetion of industrial 
fans for required capacities will find 27- 
page Bulletin EX-531 a useful, timesaving 
tool. The catalog introduces the type EX 
industrial fan, for medium speed, air and 
materials handling. Bayvtzy Brower Co. 


605-Expicias curtain dampers 

Booklet 1-HEA on curtain type dampers 
for flue gas control explains what the 
damper is and does, construction, dimen- 
sions, installations, and gives case his- 
tories. Heacon, Inc. 


Boilers and boiler accessories 


506-Complete soot blower data 
Bulletin 1137 gives complete informa- 
tion on the Model G9B blower which em- 


80 


- + « just circle key numbers on READ-N-CIRCLE card on page 83 


ploys a fixed position rotating element to 
clean a large number of tubes by sweep- 
ing through a pre-determined arc. The 
bulletin suggests various uses. DiaMonp 
Power Sreciatty Corp. 


507-Answers to hot water problems 

Answers to your hot water problems 
are given in booklet “Methods and 
Means.” Operation and advantages of the 
instantaneous water heater as compared 
to the indirect method heater are dis- 
cussed and illustrated. Pick Manurac- 
Turinc Co. 


508-Boiler setting and baffle data 

More than 30 boiler-setting plans are 
shown, with an analysis of how each ar- 
rangement of tubes is baffled to meet the 
specific boiler design, in 20-page Bulletin 
BW-54. Tue Enormverer Co. 


509-Blewdown control chart 

Determination of the rate of boiler 
blowdown and selection of a correctly 
sized heat exchanger are made possible 
with use of simplified Chart JPC, based 
on total dissolved solids in boiler water. 
Also given are recon dations for se- 
lection of blowdown equipment in ac- 
cordance with normal operating condi- 
tions of the boiler installation. Henszey 
Co. 





510-Water-tube generator specs 

Completely packaged Water Tube Type 
D Superior Steam Generators in 17 sizes, 
with capacities from 8000 to 40,000 pound 
of steam per hour, are described in de- 
tail in eight-page Catalog 5M-54. Supr- 
rion ComBustion Inpusraies, Inc. 


511-How to survey your steam needs 

Formulas behind all package ste. 
generators and illustrations of how i 
package steam generator installation can 
raise steam capacity without extensive 
structural changes are presented in 
Booklet “Sales Steam-2-1.” An example 
shows how to make a professional sur- 
vey of your own steam requirements. 
Complete records and two installation 
case histories are included. Twelve pages. 
CycLornerm Diviston, Nationat-U.S. Ra- 
DIATOR CORPORATION. 


512-Blowoff heat is free heat 

Recover practically all of the heat of 
the blowoff water in a continuous blow- 
off system. Bulletin 5700 uses diagrams 
and text to explain how this steam may 


heat feedwater in an open or 
heater and how it may be con- 
a closed heater or flash con- 
heat feedwater at a point be- 


513-Do your own boiler survey 

Here’s how to get a boiler survey form 
without obligation. Write for this bulle- 
tin covering the new CB self-contained 
boiler. Dlustrations of installations, cut- 
away views of the boiler, and articles on 
how the units have proved themselves in 
specific applications are included. Four 
pages. CLeaver-Brooxs Co. 


514-Boiler cleaning 

Four fact-filled pamphlets explain how 
this company’s products will help you 
solve algae problems, increase boiler effi- 
ciency with use of the Ever Clean boiler 
process, remove rust, and prevent cor- 
rosion. Norra American Mocut Propucts. 


515-Need steam in a hurry? 

The advantages of completely assem- 
bled fast steaming boilers are discussed 
in Bulletin 1220. Available in sizes to 500 
hp and pressures to 250 psi. Includes en- 
gineering data. Four pages. Oxr & Sem- 
BoweER, Inc. 


516-Handbook en startup 

Handbook covers washing out new 
boiler, putting it in operation, handling 
in service, firing methods, and shut down. 
Includes big section of everyday engi- 
neering data. 48 pages. Trrusvm..e Iron 
Works Co. 


Building construction, 
maintenance 


517-Mortar joints repaired simply 

These seven simple steps for repairing 
worn or corroded mortar joints of brick 
or tile floors are presented in Bulletin 
E-37. Procedure involves use of non- 
shrink, Embeco pre-mixed mortar. Txe 
Master Buripers Co. 


Corrosion control 
518-Newest paints described 


“Subox and Subalox Anti-Corrosive 
Paint—30th Anniversary,” replaces the 
25th anniversary issue you have in your 
files. It covers these paints as previously 
made and includes the newer varieties. 
Case histories show successful use of 

(more free bulletins on page 90) 
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eS Circle 118 on READ-N-CIRCLE cord 


for the man 
considering 


a PACKAGE 


BOILER 


new all-electric 
METERING TYPE 
PACKAGED CONTROL 
by HAYS 


Now available for all makes and sizes of water tube 
type package boilers is the new all-electric, meter- 
ing type Hays packaged control. 


Metering type control provides maximum com- 
bustion efficiency regardless of the fuel burned 
because it actually meters the fuel flow and air flow, 
and automatically maintains the desired ratio. No 
adjustments are needed when changing fuels or oil 
burner tips. 


All-electric operation includes not only safety 


E 
devices but also steam, fuel, and air controllers and 
valves—uses only the normal source of AC voltage. 
No compressed air is required. 
Fully automatic, safe and reliable operation is 
Cc 


assured because Hays maintains the same indus- ORATION 
trial quality built into the largest utility combus- 
y—~ Lewes it is ry before MICHIGAN CITY 2, INDIANA 
. . " = “ Automatic Combustion Control * Verflow Meters and 
Complete package in one simple and inexpensive Veritrol * Electronic Oxygen Recorders * COs Recorders 
to install panel board. Boiler Panels * Gos Analyzers * Combustion Test Sets 
‘ . Droft Goges + Electronic Flowmeters * Minidtur 
Write today for fact-filled Bulletin 53-1088-239. Remote vw nati ° Slocwenic Food Woter Controls 
Circle 119 on READ-N-CIRCLE cord for more data 
SEPTEMBER, 1955 





man may reach the moon 


before you replace the boiler you buy today 


...for LOW COST STEAM TOMORROW 
buy a SUPERIOR STEAM GENERATOR TODAY 


Man will reach the moon... tomorrow perhaps... but more 
than likely “tomorrow” in the dictionary of scientists means 20 
yeors ... and that’s a long time to pay the penalty of high steam 
costs. A boiler is a long term investment; and the equipment you 
buy today determines your steam costs for years to come. 
Superior Steam Generators are designed and built to last 
longer, and to operate at higher efficiencies throughout their entire 
Superior Steam Generators encompass the most serviceable life. Evidence of this you can see for yourself in 
complete line of packaged boilers available. Write Superior's bigger, heavier construction and completely integrated 
anne pony? he. (Write for Catsion design. Superior Steam Generators provide more steam per dollar 
702F). over a longer serviceable life. 
Water Tube types to 45,000 Ibs./hr. (Write for 
Cotelog 702 W). 





for performance you can BA NK on 


PERI O/F, 


TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. ans Sans af 


SUPERIOR COMBUSTION INDUSTRIES INC. 


Circle 106 on READ-N-CIRCLE card for more data 
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Use a READ-N-CIRCLE card 
.for FREE new product information, handbooks, 


bulletins, literature for your data file. 


READ 


READ-N-CIRCLE Card for FREE information 


Your name Title 





this issue of Industry & Power 


and 


CIRCLE 


the key numbers on the adjoining cards 
corresponding to the advertisements, 
new products, and literature items that 
interest you. 


Drop the READ-N-CIRCLE card in the 
mail. No stamp is needed. 


INDUSTRY & POWER'S Reader Serv- 
ice department will immediately for- 
ward your requests to the manufac- 
turers, who will send directly to you the 
information you request. 
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Air cleaning equipment 


Prat-Daniet Corporation. Control your 
industrial dusts and fly ash with engi- 
neered P-D Collector Systems. Reprint 
No. 102 will assist you in determining 
your requirements for dust and fly ash 
collectors. 

Read page |5 and circle number 100. 


NorTHern Brower Company. Norblo en- 
gineered dust collection systems are out- 
standing in all industries for high re- 
covery, and low operating costs. Con- 
sult Norblo. 

Read page 95 and circle number 151. 


Air conditioning, heating 


Eowin L. Wrecanp Co. Quick, economi- 
cal, electric heat for any application. Use 
coupon for additional data. 

Read page 24 and circle number 101. 
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Air handling equipment 


Corrus Encuverninc Corr. Ventilating 
problems solved by Coppus blowers. 
Check and mail coupon for data on your 
air blems. 

Read page !7 and circle number 102. 


Boilers and boiler accessories 


Diamonp Power Srectacty Corr. Dia- 
mond “multi-port” bi-color gauge is 


earning wide accep 

offers excellent readability and substan- 
tial savings in gauge maintenance costs. 
Bulletin 1174. 

Read page 36 and circle number 103. 


tance everywhere. It 


Ex Crry Iron Worxs. Sound engineer- 
ing and design make Erie City steam 
generators the choice for new process 
steam applications in the petroclemical 
field. 

Read page 29 and circle number 104. 
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Tue Liqumomerer Corr. Liquids worth 
storing are worth measuring with a Liq- 
uidometer tank gauge. 

Read page 89 and circle number 105. 


Superior Comsustion Inpustries, Inc. 
Superior’s bigger, heavier construction 
assures longer life and higher efficiency. 
Catalog 702 describes complete line of 
boilers available 

Read page 82 and circle number 106. 


Yarnatt-Wartnc Co. More than 15,000 
boiler plants use Yarway blow-off valves. 
Send for Bulletin B-426 which explains 
why. 

Read page 42 and circle number 107. 


Pick Manvuracturinec Co. Pick instanta- 
neous hot water heaters are engineered 
for service. Write for the booklet on how 
Pick heaters cut cost of hot water. 
Read page 38 and circle number 157. 


Building construction, maintenance 


Fiexrock Company. Repair broken fac- 
tory floors without tie-up. This tough 
concrete patch sets instantly! Mail cou- 
pon for free booklet. 

Read page 100 and circle number 108. 


InpustTriaL Giass Frostinc Co. Frosting 
your windows and skylights will give 
you better lighting and working con- 
ditions. Save money with Crystal Frost. 
Mail coupon for details. 

Read page 16 and circle number 155. 


Tue Kmx ano Brum Manvuracrueinc Co. 
Fabrications for powerplant use. Any 
size, any shape can be pre-assembled by 
Kirk and Blum. Se for descriptive 
literature. 
Read page 9? and circle number 109. 


Communications systems 


Automatic Execrric Sates Corporation. 
Save manhours—get instant communica- 
tion—install your own privately-owned 
PAX Business Telephone System. Write 
for an actual “on-the-job” case study. 
Read page 3 and circle number 110. 


Coming events 


Curcaco Exposrrion or Power ann Mz- 
CHANICAL Encinerrinc. Put this on your 
must list: The Power Show, November 
14-18 in Chicago. 

Read page 90 and circle number 111. 


Electrical distribution 


Tue Supertor Exvecraic Co. End fluctuat- 
ing voltage troubles with Stabiline auto- 
matic voltage regulators. Send coupon 
for full details. 

Read page 4! and circle number | 12. 


I-T-E Cimcurr Breaxer Company, SMALL 
Am Ciacurr Breaker Division. New line 
of enclosed circuit breakers approved for 
service equipment and commercial build- 
ings. Send for Speedfax catalog. 
Read page !9 and circle number 113. 


I-T-E Circuit Breaxer Company, 
Swrrcucear Division. New developments 
in I-T-E low-voltage switchgear per- 
mit the use of lower-interrupting-rating 
breakers for short-circuit protection. You 
save. Send for information on new pro- 
posed industry standards. 

Read page 20 & 2! and circle number 114. 





Company, Drvision or 

McGraw Execraic Co. Save money on 
a with Fusetron fuses. Bulle- 
describes Fusetron 10-point 


Fd 
ead page 30 & 3! and circle number 115. 


Fuels and firing equipment 


Tae CHESAPEAKE AnD Onto Ramway. 

There's a lot more to buying coa! than 

considering the cost per ton. Want to 

solve your particular — uirements? 

peas and Ohio giad to 
p. 

Read page 99 and circle number | 16. 


Derrorr Stoxer Company. There is a size 
and type of Detroit Stoker for every in- 
dustrial need. Send for bulletin describ- 
ing their utility and adaptability. 
Read page 10! and circle number 117. 


Nationat Coat Association. How to 
save money by burning coal is described 
by the Coal Association. Further infor- 
mation and case histories are available. 
Read page 79 and circle number 118. 


Instruments and controls 


Eanst Water Cotumn & Gace Co. For 
high-pressure gage glasses, order from 
Ernst. Made in a variety of lengths and 
diameters. Send for catalog. 

Read page 94 and circle number 158. 


Tue Camerince Instrument Co., Inc. De- 
tect oxygen in feedwater, measure hy- 
drogen and steam with gas analyzers. 
Bulletin 148B.P. 

Read page 37 and circle number 152. 


Tus Hays Corr. Now—packaged con- 
trol for boilers with the fa- 
mous Hays quality. Bulletin 53-1088-230 
gives facts on economy and ease of auto- 
matic operation. 

Read page 8! and circle number 119. 


Henszzy Co. Flow meter sounds alarm, 
or activates a valve as well as measures 
flow. Details available in bulletin. 
Read poge 96 and circle number 120. 


Tue Liquipomerer Corr. For gauging liq- 
uids of all kinds. One hundred percent 
automatic. Underwriters Laboratories 
approved. Write for complete details. 
Read page 89 and circle number 105. 


Lubrication 


Avam Coox’s Sons, Inc. Albany brand 
features a full line of lubricating prod- 


ucts. 
Read page 22 and circle number 122. 


Tas Huxiarp Corr. Hilco maintenance 
equipment means complete oil purifica- 
tion. Send for new catalog and describe 
your purification needs. 

Read page 23 and circle number 123. 


New York & New Jersey Lvuericant 
Company. waoeng Oe life of your equip- 
ment with Non-Fluid Oil. Send for free 
sample and Bulletin 506. 

Read page 9% and circle number 53. 
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Smuvctam Rerivmvc Company. Keep your 
Diesel engine cleaner with Sinclair Ges 
con lubrication. Write for details of bet- 
ter diesel performance. 

Reod poge Tf] and circle number | 24. 


Tue Texas Company. More stationary 
diesel hp in U. S. is lubricated with Tex- 
aco than with any other brand. Full 
story on request. 

Reed page 102 and circle number | 25. 


Taz Ameroot Mrc. Co. Save on fuel with 
tube cleaners. Send for on-the-job dem- 
onstration. 

Read page 9! and circle number 126. 


Exe Bott & Nut Co. When it’s time for 
a specialist in bolts and studs, send for 
Erie. Forty years’ — Seema in high- 
quality, precision work. 

Read page 85 and circle number 127. 


L. B. Foster Co. Use Foster relayers to 
install and maintain rails. Send for cat- 
alogs to help you save on rails. 

Read page 94 and circle number 128. 


Jouns-Manvittz Corp. Spinotallic gas- 
kets for all service conditions now col- 
or-coded for easy and permanent iden- 
tification. Send for catalog PK-35A and 
color-code chart. 

Read page 35 and circle number 129. 


Tue Master Burwpers Company. Do you 
have grouting er Embeco pre- 
mixed ut will give you lasting results. 
Write for eight-page illustrated booklet 
Read page 94 and circle number 130. 


PROTO Toots. Give your work the pro- 
fessional touch. PROTO provides the 
right power or impact socket you need. 
Send for catalog of the entire line of 
PROTO tools. 

Read page 6 and cirele number 131. 


Smooru-Onw Manuracturine Company. 
Quick, low-cost gy repairs pos- 
sible with Smooth-On. Appl easil 
hardens quickly, makes a tight Qusbie 
seal. Free repair handbook. 

Read page 32 and circle number 132. 


Susox, Inc. “Simplified Fence Painting” 
describes Subox fence paint system 
can be applied with a broom. 

Read page 88 and circle number | 33. 


Tuomas C. Wuson, Inc. Tube cleaners 

and expanders that do a quick, economi- 

cal job for you. Bulletin 500 gives mon- 
ey-saving data 

Read page 39 ond circle number 134. 


Power transmission 


Lovesoy Fiexrmte Courtine Co. Power 
transmission that is economical, easily 
installed, and maintenance free. Catalogs 
available. 

Read page 34 and circle number 135. 


Raysestos-Manuatran, Inc. MAnuatran 
Russzr Division. Equalized-stress fea- 





WHEN IT’S 


Special BOLTS 
and STUDS 


Send your Specifications to 


40 years’ experience in 
making special bolts, studs, 
nuts for specific job 
requirements. 


INTEGRATED COMPANIES 


BARIUM 


STEEL CORPORATION 


REPRESENTATION IN PRINCIPAL CITIES 


Circle 127 on READ-N-CIRCLE card 
85 





handy guide 





ture gives this famous brand of rubber 
belting more power and longer life. Ask 
about Condor Compensated belts. 
Read page 73 and circle number 136. 


Pumping equipment 


Tue Weinman Pumper Mr. Co. Centrifugal 
pumps built by experts. Call the Wein- 
man specialists to solve your pump 
problems. 

Read page 27 and circle number 154. 


Refractories and insulation 


Bicetow-Laptax Corr. B-L furnace en- 
closures with “stand-up stamina” offer 
long life and easy maintenance. Com- 
plete information available. 

Read page 87 and circle number 137. 


Tue Bascock & Wicox Company, Rerrac- 
tories Division. B&W refractories win 
out where it counts, on performance 
B&W will help you cut installation costs 
and lengthen furnace life 

Read page 33 and circle number 138. 


Traps, strainers, and separators 


Agmstronc Macuine Works. Prevent cor- 
rosion of unit heaters by trapping. Hand- 
book 2312 gives data on selecting and in- 
stalling traps for any type unit heater. 
Read page 2 and circle number 139. 


. . continued from preceding page 


Tue Jounson Corp. Eliminate condensate 
flashing and cooling loss, with the John- 
son Electrap. New data book gives com- 
plete engineering information. 

Read page 89 and circle number 140. 


Ronnincen Mrc. Co. Remove iron with 
Ronningen filters—can be cleaned in 60 
seconds, Details in bulletin 25406P. 
Read page |4 and circle number 141. 


Srronc, CARLISLE AND Hammonp Company. 
Reduce steam costs, increase protection 
with Strong Hydro-Flex traps. Bulletin 
SS-40 


Read page 97 and circle number 142. 


Turbines 


Avvis-CHaLmers. Low-cost installation 
and operation are features of modern, 
compact, WA-Series steam turbine-gen- 
erator units, available now in new, high- 
er ratings. Bulletin 03B7654 gives com- 
plete data. 

Read page 75-78 and circle number 1/43. 


Valves and regulators 


Tue CHAPMAN VALVE MANUFACTURING 
Company. Trouble-free control of valves 
and sluice gates assured with Chapman 
Motor Units. New catalog 51 available. 
Read page 7 and circle number 144. 


Leste Co. Stop erosion with exclusive 
Stellite seating surface, standard equip- 
ment with Leslie. Ask for demonstration 
Handbook 5552 on use of controllers and 
regulators available. 

Read page 25 and circle number 145. 


Tue Powers Recutator Company. Wast- 
ing fuel by overheating water? Powers 
regulators pay for themselves in fuel 
savings. Bulletin 329. 

Read page 28 and circle number 156. 


Rerustic Mrc. Company. For a complete 
line of valves, see your Republic distrib- 
utor in principal cities. 

Read page 100 and circle number 146. 


Water supply and treatment 


W. H. & L. D. Berz. Increase efficiency, 
practice economy. Take advantage of 
Betz continued research in water treat- 
ment. 

Read page !3 and circle number 147. 


Tue Brimp-Arcuer Company. Complete 
engineering services for water treatment 
Write for literature 

Read page 93 and circle number 148. 


Huncerrorp & Terry, Inc. A complete 
line of water conditioning systems is 
available from H&T. All sizes, all capaci- 
ties, manual or automatic. Send for bul- 
letin. 

Read page |4 and circle number 149. 


Tue Nortrnu American Mocut Propucts 
Company. New—Mogul “Kwik-Kleen” 
scale remover, safe and effective. Let 
Mogul solve your scale problems. 

Read page 8 and circle number 150. 





coming next month in INDUSTRY & POWER.... 


Civil Defense Profile of Industry 


You will have the opportunity to participate in the first project of its kind 
— taking the profile of industry's Power Services civil defense readiness. 
Next month, INDUSTRY & POWER will carry a Profile Questionnaire for 
you to fill out about the standby capacities of the Power Services in your 
plant. The Profile is designed for rapid reading, and will take but a few 
minutes of your time. When we have completely tabulated the data you 
send in, we will be able to crystallize further our forthcoming editorial 
program for civil defense in Industry's Power Services. Through the pages 
of INDUSTRY & POWER for October, you will be able to help us help you. 


Watch for the October issue.... 
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When you specify a B-L furnace enclosure you 
can be sure of long life and lowest possible 
maintenance. Intelligent engineering and top- 
quality materials provide the stand-up stamina 
that makes enclosures “tougher than blazes." 
Each unit is individually designed for the job. 
Write today for complete information. 


BIGELOW-LIPTAR (oyctation 


ANG BIGELOW LIFPTAR EXPORT CORPORATION 
2550 WEST GRAND BOULEVARD, DETROIT 6. MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 
Iu Canada: iGELOW-AIPTAK OF CANADA, LT0., 7orente, Ontario 


ATLANTA « BOSTON « BUFFALO « CHICAGO + CINCINNAT! « CLEVELAND «+ OENVER « HOUSTON « KANSAS CITY MO + LOS ANGELES « MONNEAPOLIL « WEW TORK 
PITTSOURGH + PORTLAND, ORE « ST LOUIS + ST PAUL + SALT LAME CITY + SAM FRANCISCO + SAULT STE MARIE, MICH « SEATILE « TULSA « VANCOUVER OC 
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Easily... Economically 


with ibaror’ 
Carer. a Me 


economical to use that a single coat gives an excellent and 
lasting job. Can be applied by customary methods, but for 
most satisfactory application we recommend floor brooms. 


erect s based on a heavy collodial lead pig- 
ment which gives excellent rust protection and limits 
spattering when applied to wire mesh. 


baror. available in a variety of colors—the 


most’ popular being the metallics used to simulate the 
appearance of galvanizing. Old fences can be given a “new 
look” which can be easily maintained with a minimum of 
time, labor and material cost. 


Detailed instructions are contained in 
“SIMPLIFIED FENCE PAINTING”— yours 
for the asking. 


9 Fairmount Plant, Hackensack, N. J. 
Circle 133 on READ-N-CIRCLE card 
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2 percent, it requires no accessories. 
Is completely self-contained. Can be 
wound, focused, synchronized to stop 
motion, and then can be read at Jei- 
sure. Boutin Instrument Corpora- 
TION. 


715-Torque wrenches with super- 
precision calibration 


Torque-limiting wrenches are cali- 
brated to an accuracy of three per- 
cent, plus a maximum of two pounds 
When the desired torque (preset on 
the micrometer-type handle) is 
reached, wrench releases automati- 


cally, signals, and resets itself. New 
line includes ten models with %4-, %-, 
%-, and %-inch drives, plain and 
ratchet heads, and with capacities 
from 5 to 4800 inch-pounds and 100 to 
500 foot-pounds. PROTO Toot Com- 
PANY. 


716-Hand-operated shear handles 
machine-sized jobs 


Hand-operated shear cuts up to 2- 
inch by %-inch flat or %-inch round 
steel bar, or No. 10 SWG sheet steel. 
Develops a high cutting force by 
means of a power gearing system. 
Cutting point is always visible. Elimi- 
nates many hacksaw jobs. Cuts mi- 
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tres, bevels, flats, and curves. Long- 
life blades can be quickly replaced if 
damaged. Jonn Ou tp, Lr. 


717-Self-draining sampling valve 
has seat outside body 


Sampling valve that prevents liquid 
from remaining in nipple and valve is 
ideal for installation where valve seat 
must be inside vessel wall. Valve has 
an outside screw and yoke construc- 


ay 


tion. Is recommended for pressures 
up to 4000 pounds at 100 °F, or 1000 
pounds at 750 °F. Standard 
struction is carbon steel body, stain- 
less steel stem, and Stellited seat 
Special alloys are optional for ex- 
tremely corrosive conditions. Op- 
tional accessories include an addi- 
tional outlet for steaming-out con- 
nection, or a reamer on the stem end 
for breaking away encrusted matte: 
that has collected on the inside ves- 
sel wall. Jercuson Gace & VALVE 
CoMPANY. 


con- 





FREE INFORMATION 


For detailed free information on 
these products just circle the key 
numbers on the READ-N-CIRCLE 
card on page 83. 





718-Low-cost variable speed 
pulley needs no lubrication 


Low-cost %4-hp variable speed pul- 
ley that can be readily adapted to 
new or old equipment uses oil-im- 
pregnated bronze bearings for life- 
long lubrication. The pulley delivers 


inch with keyway. Bore runs the en- 
tire length of the pulley for reverse 


Unit has 


length 


mounting, if required 
4-13/ 16-inch 
diameter. Weighs 6% pounds 


yoy Fiexiste Courtine Co 


6-inch 
LOovE- 


overall 


719-Ventilating skylights get 
remote control 


Self-contained curb and roof flange 
eliminate need of additional flashings 
for installation of this ventilating sky- 
light. Unit has extruded aluminum 
frames and Fiberglas panels. Scuttle 
can be either manually operated or 


motorized for remote control. Tre 


Marco Company 


a speed ratio of 2%:1, using an A- 
section belt. Maximum bore is % 
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TH STORING 
SURING 
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WRITE FOR COMPLETE DETAILS 


rue LIQUIDOMETER cone 


LONG ISLAND CITY, N.Y 


END FLASH LOSS 
and COOLING 
LOSSES...™~— | 


’ 
% 


- « « in handling condensate 
from high pressure process- 
ing equipment 


Here's the system, engineered 
around the Johnson Electrap, that 
gets high temperature c ensate 
back to boiler room with all heat 
units still intact. In contrast with 
the usual pump and receiver in- 
stallation, it eliminates the losses 
that come with unrestricted flash- 
ing of condensate and the addition 
of cooling water. In many cases 
this can mean direct savings of 
10% and more in fuel and power 


New Data Book has complete 
engineering information; 
write for copy today. Service 


CAs Johnson Corporation 


807 Weed &., Three Rivers, Mich. 


rip 
\, 


“ 


The Johnson 
ELECTRAP 
for Pumping 
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CHICAGO EXPOSITION 
OF POWER & 


MECHANICAL ENGINEERING 


ENGINEERING INTEREST 
CONVERGES ON 


Af 1% 
CHICAGO ==> Or 7 J 


gan OF Mie 


" aumviesany 


COLISEUM ra 
a9 99 
NOV. 14-18 7 


A TWO-FOR-ONE EVENT! 


The Exposition is under the auspices of the ASME— 
and is in conjunction with the Society's final 75TH 
ANNIVERSARY MEETING. This great Diamond Jubilee 
Meeting, marking three-quarters of a century of engi- 
neering progress, has as its theme "THE ENGINEER 
AND THE WORLD OF COMMERCE AND INDUS- 
TRY." 

AT THE EXPOSITION YOU'LL SEE new ways to put 
power to work for greater productiveness and economy 
—a world of new, helpful information under one roof! 
Be sure to see the CHICAGO EXPOSITION OF 
POWER & MECHANICAL ENGINEERING when you 
attend the 75TH ANNIVERSARY MEETING of ASME. 
Put it on your calendar now! Write the Exposition Man- 
agement today for advance registration. 


Chicago Exposition of Power 
& Mechanical Engineering 


Under the auspices of the ASME 


Management: International Exposition Company 


480 Lexington Avenue, New York 17, N. Y. 


Circle 111 on READ-N-CIRCLE card for more dato 
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Subox paints on various types of indus- 
trial equipment. Susox, Inc 


519-Handy protective coating chart 

Tables of properties, application tech- 
niques, and industrial uses are offered in 
Catalog 2-55-3M. Twelve pages. Amer- 
COAT CORPORATION. 


520-How to paint properly 

This profusely illustrated Bulletin 
GET-677F includes a discussion of prop- 
er painting methods, preparation of paint, 
number of coats required, and includes a 
discussion of repainting subway trans- 
formers. Eight pages. Generar ELecrric 
COMPANY. 


521-Metallurgy library is free 

Helpful publications for all engineers 
interested in metallurgy are included in 
Lists A and B. All are free, and list in- 
cludes an invitation to submit specific 
problems. Twenty and eight pages. Tue 
INTERNATIONAL Nickxe, COMPANY. 


Drafting methods, equipment 


522-Simplify your drafting practices 
Sample drawings of engineered parts 
and assemblies illustrate the eleven rules 
(from the use of word descriptions for 
simple parts to making freehand draw- 
ings wherever possible) for simplifying 
drafting practices. These simplified meth- 
ods have shown that it is possible to cut 
the total number of hours required to 
complete a given volume of work by 40 
to 50 percent. Thirty-six pages. Amer- 
ICAN MACHINE AND Founpry Company. 


Electrical distribution 


523-Current-limiting fuse charts 

Hi-Cap fuses for the protection of loads 
above 600 amperes are described in six- 
page Bulletin HCS. Two handy charts 
are included: Current Limiting Effect and 
Opening Time Curves. Use of these fuses 
in conjunction with Fusetron fuses is ex- 
plained. Bussmann Manuracturinc Co 


524-How to choose circuit breakers 

All essential information on the selec- 
tion and application of molded case and 
large air circuit breakers is presented in 
this Speedfax catalog. Application sec- 
tions make extensive use of charts and 
tables to explain selection of circuit 
breakers for motor circuits, bus duct, 
conductors, and transformer secondary 
applications, Also included are the latest 
prices, dimensions, and ordering instruc- 
tions—arranged and indexed to reduce 
reference time and errors. Sixty pages 
I-T-E Cmcurr Breaker Company. 
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525-How to select connectors 

“How to Select and Use Today’s Elec- 
trical Connectors,” nine-page Technical 
News Letter 24, contains two articles on 
design of electrical connectors and their 
efficient application in modernizing in- 
dustrial plants’ electrical distribution 
systems. Burnpy Encrneerine Co., Inc. 


. 

Electrical utilization 
526-Heat with electricity 

Industrial electric heating applications 
and methods are described in 32-page 
Booklet, “101 Ways to Apply Electric 
Heat.” Illustrated case histories show ex- 
perience-tested ways to apply metal- 
sheathed Chromalox electric heating units 
in industrial jobs. Epwin L. Wiecanp Co 


527-Surface heating quide 

“Handy Selector Guide for Surface 
Heating,” four-page Folder GEA-6146, 
shows which type of heater to use for 
specific jobs, how to determine heater 
rating, how to calculate heat-up time, and 
how to select thermostats. Generas. Evec- 
Tric COMPANY. 





FREE COPIES 


For free copies of these hand- 
books, bulletins, and catalogs just 
circle the key numbers on the 
READ-N-CIRCLE card on 
page 83. 





528-Automation through speed control 

Colored cross-sections and diaphanous 
views show how pneumatic control has 
been designed into U. S. Varidrive mo- 
tors to increase and improve production 
output. Bulletin 1882 shows typical auto- 
matic control applications. Eight pages 
U. S. Exvecrricat Motors, Inc 


529-Handy pocket charts 

Charts for wire gauge and tempera- 
ture conversion are available in a pock- 
et-size Bulletin No. GEZ-1510. The bul- 
letin is printed on durable plastic ma- 
terial in large easy-to-read type. Gen- 
eRAL Exvecrric COMPANY 


Fuels and firing equipment 


530-Refuse and wood burning 

Engineering data concerning spreader 
stokers installed to burn refuse or wood 
are contained in 24-page Booklet 505 
Stationary, manual dumping, power 
dumping, and traveling grate installa- 
tions having maximum capacities from 
10,000 to 275,000 pound steam per hour 
are described. Derrorr Sroxer Co. 


531-Underfeed stokers explained 

The latest refinements in single retort 
underfeed stokers are discussed in 12- 
page Catalog SB53. Both the fluid ram 
and gear drive units are described in de- 
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Scale Down 
fuel costs 
with 
AIRETOOL 
tube 
cleaners 


-v 


Outside of a physical 
demonstration, this is the most 
graphic way we know of 
illustrating to you how Airetool 
tube cleaning equipment can 
cut your fuel costs down 

to a bare minimum. 


We'd be glad to provide an 
on-your-job demonstration of the 
dependability and efficiency of 
Airetool equipment... how in 
minutes instead of hours the 
worst profit-robbing, scale-clogged 
tube, straight or curved, 

can be skillfully cleaned, 

slick as a whistle. 


— 


1/16” 
Scale 
16% €xtre 
Fuel Cost 


Seale 
5% Extra 
Fuel Cost 


Call today, won't you, or 
if you prefer, write or wire 
for prompt attention to 
your tube maintenance 
needs. 


7 72” 
Seale 
150% Extra 
Fuel Cost 


66 % Extra 
Fuel Co? 


1/8” 
Scale 


30% Extra 


Fuel Cost 
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AIRETOOI 
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MANUFACTURING COMPANY 


Representatives in principal 


SPRINGFIELD, OHIO 





Branch Offices 
Chicago, Ph 
Tulsa, Mevusten 


cities of 


USA 


New York 
tadeltphie 
Baton Povee 


Canade 


Mexico, South America, England and jepen 


Evropecn Piaent 


Airetoe! Nederland NY 


gen, The Netherlands 
There's an Airetool Tube Cleaner and Expander for EVERY Type of Tubular Construction 
Circle 126 on READ-N-CIRCLE card for more data 
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coming next month in.... 
INDUSTRY & POWER 


special problems with 
outdoor packaged steam generators 


Minor problems can be as troublesome as major ones until they are finally 
licked. D. W. Karger, chief plant engineer at Magnavox Company, writes 
about the problems he ran into last winter with his packaged steam gen- 
erator. His plant is in Fort Wayne, Indiana, a location that serves up some 
fairly severe winter weather. But all problems are solved neatly. Read how 


in the 


October issue of 
INDUSTRY & POWER 





free bulletins 





tail by means of text, elevation and cut- 
away drawings. Exam Crry Iron Worxs. 


Instruments and controls 
532-Centrol devices guide 
Photos, diagrams, and specifications for 


are given in 28-page Bulletin 4018-D. 
Automatic Execratc Co. 


533-New combustion sampling 

The full story of a newly developed 
sampling system for continuous trouble- 
free sampling and oxygen measurement 
of combustion processes is told in Bulle- 
tin 703. The equipment described is de- 
signed for steam generating plants, ro- 
tary kilns and driers, open hearth fur- 
naces, and tanks. Annotp O. Beckman Co., 
ne. 


534-Measure your feedwater gas 
Described in four-page Folder 148BP 
is an analyzer for measuring dissolved 


92 


- ++ Starts on page 80 


oxygen and hydrogen in feedwater. Ad- 
vantages, ranges and accuracy are dis- 
cussed. Camsaivce Instrument Co., Inc. 


535-Mercury-less flow meters 

Choice of several mercury-less trans- 
mitters is offered with these electronic 
flow meters, described in Bulletin 55- 
1074-222. They are suitable for measure- 
ment of differential pressures, liquid 
level, fluid, gas, air or steam flow, tem- 
peratures, and pressures. Combination of 
flows or flow and level can be recorded on 
the same chart. Taz Hays Corporation. 


536-Alr switches divert pressure 

A broad line of pneumatic switches is 
available for surface or flush mounting. 
A gradual switch that slowly increases 
delivery pressure is also described in Bul- 
letin 357. Two pages. Taz Powrns Recu- 
LaTor Co. 


537-Combined temperature regulators 
Temperature control by means of tem- 
perature regulators that combine both a 


pressure and thermal element is discussed 
im four-page folder 1008. Installation 
drawings point out how the Spence Type 
ET150 regulator can be used with an in- 
stantaneous water heater, a storage wa- 
ter heater, and a forced warm air heating 
system. Spence Enciwerertnc Co., Inc. 


538-Make best use of controls 

To realize greatest benefits from auto- 
matic control, your knowledge of prod- 
ucts and processes must be supplemented 
by an intimate knowledge of control en- 
gineering. Bulletin S-10 describes how to 
arrive at the right application of an auto- 
matic control system. Several case his- 
tories are cited. Fourteen pages. Avurto- 
MATIC TEMPERATURE ConTROL Co. 


539-Automation dictionary 

This “Automation Dictionary” covers 
some 87 words and phrases in the expand- 
ing vocabulary of automation. These are 
not standard engineering definitions but 
new engineering terms defined for the 
understanding of the average engineer. 
MINNEAPOLIS-HONEYWELL RecuLator Co., 
InpusTRIAL Drv. 





FREE COPIES 
For free copies of these hand- 
books, bulletins, and catalogs just 
circle the key numbers on the 
READ-N-CIRCLE card on 
page 83. 





Lubrication 


540-Oil seal manual 

Quick reference manual covers selec- 
tion, application, and installation of clip- 
per oil seals. Descriptions cover the latest 
seal designs, including extruded and 
molded oil slingers and end face seals. 
Essential data is in tabular form. Im- 
portant points are well illustrated. 
Twenty-eight pages. Jouns-MAnvmL_e. 


541-Do's and don'ts for bearings 

A helpful list of “do’s” and “don'ts” to 
prolong bearing life appears in Bulletin 
506. Also included is information on the 
storage and handling of lubricants. Four 
pages. New York anno New Jersey Lv- 
BRICANT Co. 


542-Diesel lubrication revised 

Written for everyone interested in the 
lubrication of diesels, “Lubrication of 
Diesel Engines,” has been revised as 
Technical Bulletin B-1, 48 pages. It dis- 
cusses diesel principles and design, types 
of engines in use, operating cycles, acces- 
sories and choice of lubricants. Sux Om 
Co. 


Maintenance items 


543-Effective tube cleaning 
Bulletin 44 introduces a new geared 
tube cleaner for removing scale in heat 
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exchanger and condenser tubes of % to 
2% inch ID. The unit is particularly ef- 
fective where conditions require low 
speed and great power. Ametoo. Mre. Co. 


544-Rail spur maintenance handbook 
Handbook D-3014 discusses mainte- 
nance of roadbeds, rails and joint bars. 
Covers importance of ties, tie plates, and 
spikes. Sixteen pages. L. B. Foster Co. 


545-Portable oll maintenance units 

New portable line of oil filters makes 
possible on-the-spot maintenance of lu- 
bricating and industrial oils. Bulletin 316 
also includes information, illustrations, 
and references about combination oil 
filters and reclaimer units. These units 
are ideal for filtration and vacuum vapor- 
ization of water and other volatile con- 
taminants in turbine, diesel, transformer, 
transmission and hydraulic oils. Four 
pages. Tae Hr1arp Corporation. 


Torque wrenches in wide range 

Both inch-pound and foot-pound tor- 
quers are described in this complete 68- 
page catalog. Types included are for a 
wide range of drive sizes with plain or 
ratchet head. Please send requests di- 
rectly to PROTO Tool Co., Dept. IP, 
22762 Santa Fe Ave., Los Angeles 54, Calif, 
with 10¢. 


546-Repair leaks with cement 

Text and illustration in this 48-page 
handbook present repair methods for 
leaks in pipes, boilers, radiators, con- 
crete, cinderblocks, and sheet and plate 
metal. Directory describes 12 repair ce- 
ments and jobs they will do. Smoorn-On 
Mrc. Co. 


547-Modern tube expander news 

The latest tube-expanding equipment 
available for fire-tube boilers, water- 
tube boilers, condensers, and similar heat 
transfer units is explained with the aid 
of drawings in news bulletin. Reference 
is made to bulletins with specifications 
and technical data. Typical boiler and 
condenser units are illustrated for which 
the expanders are recommended. Four 
pages. Tae Gustav Wrepexe Company. 


548-Quick reference for pecking 

Having trouble selecting the proper 
packing for a specific problem? This cata- 
log outlines a complete line of rod and 
sheet packings, gasket cutters, and ac- 
cessory items to meet almost every in- 
dustrial requirement. Charts give quick 
reference material. Forty-eight pages. 
Tre Atipax Company, Inc. 


549-Condenser tube inserts 

How to restore leaking condenser tubes 
to service by sealing off the deteriorated 
portion with inserts, is the subject of 
four-page leaflet 500. Tube cleaners, ex- 
panders, and maintenance tools are 
listed. Tuomas C. Wrson, Inc. 
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PORTFOLIO OF BIRD-ARCHER 
ENGINEERING SERVICES 
FOR WATER TREATMENT 


For experienced counsel and personal attention to water 
or steam problems at your plant, it will pay you to call on 
Bird-Archer’s qualified engineers. Highest quality chemi- 
cals and over sixty years experience assure maximum results 
with Bird-Archer’s Complete Water Treatment Service. 


PLANT 


cal 
survey CHEM! 


ater or TREATMENT 


ur use of W FORMULATION 


Studies of yo st per- 
steam equipment = Bird-Archer meatme 
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AVAILABILITY 


sTUDY 
Analysis of water sup plies 


starting at source: 


LABORATORY 
SERVICE 


ial- 
Experienced chemists wnalyses 


ize in scientific water ® 
and research. 
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call-backs to your 
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Engineer to assure 


results. 


waite FOR LITERATURE 


BIRD-ARCHER 


WATER TREATMENT 


THE BIRD-ARCHER COMPANY 4337 N. AMERICAN ST. PHILADELPHIA 40. PA 


NEW YORK « CHICAGO 


obeourg 
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for hard—tough-— dense P = 
concrete repairs... ree bulletins 
Non - Shrink .-- sarts on page 80 


EMBECO Materials handling (bulk) 
PR: a MIXED 550-Storage for bulk materials 


If you handle flowable bulk materials 

such as ashes, coal, coke, sand or lime, or 

use cooling towers, dust bins, mixing 

MORTAL tanks, stacks or well houses, read Bulle- 

tin 20-10-50-N. Twelve pages. Tue Nerr 
& Fry Co. 











Outlasts and outwears plain cement-sand patches because... 
: 551-Conveyor belt design chart 
@ Does not shrink upon hardening. ! 

mand, ty 4A4er > Reside dabitiiinathansnen 4 Engineering data for standard conveyor 
ghuy SRETESS GAS snorens. belt construction is shown in color on this 

chart for eight of the most popular ply 
and material combinations. It shows theo- 
retical ultimate strength, actual ultimate 
strength, faster strength, operating 


@ Tough iron particles serve as reinforcement. 

@ Density resists water and oil penetration. 

@ Higher compressive and impact-resiscant strength. 
@ Hard—contains no asphalt. 


EMBECO PRE-MIXED MORTAR IS READY TO strength with fasteners and with splice, 
USE—you add ooly water and troughing index. A separate data 
Used to patch cracks, disintegrated and worn concrete most ” <a Quam gag Cone., 
floors, walks, steps, walls, etc. Div. or H. K. Porter Co., Inc 





Write for 4 page folder illustrating many applications. adie 
Power transmission 


552-Need a speed changer? 

Operating advantages of “Vari-Pitch” 
speed changers are described in Bulletin 
20B6013D. Available in twelve sizes from 

1 to 75 hp with output speeds ranging up 
Circle 130 on READ-N-CIRCLE card for more dato to 2900 rpm. Speed changers operate in 
either vertical or horizontal position 
Suitable for reversing service with addi- 
tion of a simple, low-cost tension stabi- 
lizer. Includes arrangement diagrams, se- 
lection and speed range tables. ALLts- 
CHaLmers MANUFACTURING COMPANY. 


Creators and Manufacturers 


m MASTER ‘ 


of Products to Improve Concrete and Mortar 


BUILDERS « 


TomOnTO 16 GNTAme 









Cilveiano 5 















Here’s how we 


SAVE ON RAILS 


BUY “GUARANTEED RELAYERS” 





553-Poly-V belt drive characteristics 
Design characteristics of the Poly-V 
drive, a single, endless belt with molded 
lengthwise ribs, are explained in eight- 
page Folder 6638. Line drawings and text 





STANDARD 


RED LINE compare the Poly-V with conventional 
a drives and point out advantages. Man- 
CLEAR HATTAN-Rusper Div., RAyBEesTOs-MaAwn - 
Up to 500 Ibs. HATTAN. 
MASTER 
aiken, 554-Revised JIC hydraulic standards 
Up to 600 Ibs. Your personal copy of the JIC Hydrau- 
lic Standards for Industrial Equipment, 
in Lengths up to 144” Long including complete, unabridged revisions 
“And Outside Diameters %”, 4”, %”, made at the January ‘53 meeting of the 
Stendie mess anne test a1 %, We, 1”, 1", 1H". JIC is available. It is punched for inser- 
oe ince end sininesin eth Hiehoaee High P “re sen tion in standard catalog binders. Twenty 
from Foster, “Open-stock” shipments . pegs. asm Five Fows Co 


from Foster warehouses, all sections ERNST RUBBER GASKETS 


12# thru 1754 — plus Switch Materi- All sizes to fit your gages and valves . 
als and Track Equipment items. pannel. steee~aepenateatige on 


pale ' C) Ril . Illustrations, diagrams, definitions, ta- 
" eaterege | Roils O rack Equipment bles, charts, and explanations regarding 
C) Send Free ‘Track Maintenance’ Book 1P-# all types of gears are offered in Manual 

' G655. For the first time, a simplified 


. wath method of calculating horsepower ratings 
I R I OSs 7 EL R FIG. 21—Lip Mold FIG. 22~—Stonderd of all types of gearing is presented. This 
free manual is a must for all plant en- 
ERNST WATER COLUMN & GAGE CO. gineers. Seventy-six pages. PHILADELPHIA 
| Send for Catalog LIVINGSTON, WN. J. Gear Works. 
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556-V-Belt rating manual 
Multi-V-Drives—This 100-page master 
engineering manual presents a scientific 
and simplified method for rating V-Belts. 
In addition to accepted theories on V- 
drive engineering, factors such as small 
diameter sheaves, centrifugal force, aver- 
age hours per day operation, and other 
conditions affecting belt lines have been 
considered. Wortruincton Corp 


Pumping equipment 
557-Centrifugal pump specs 

Centrifugal Pumps—Four-page Bulle- 
tin 519-A gives complete information on 
the Type SB horizontally split case, 
double balanced suction pumps including 
dimensional drawings. Weinman Pump 
Mrc. Co. 





FREE COPIES 


For free copies of these hand- 
books, bulletins, and catalogs just 
circle the key numbers on the 
READ-N-CIRCLE card on 
page 83. 





558-How to figure pump heads 

How to determine total head against 
which pump must operate is only one of 
the valuable sections in 12-page Bulletin 
353-1000 on the Bilton pump, a general 
purpose pump suitable for medium and 
low head service. Byron Jackson Co. 


Refractories and insulation 


559-How to select refractory 

“Boiler Refractories,” 20-page Bulletin 
R-36, has been designed to provide op- 
erators of stationary and marine boilers 
with an authoritative guide for selecting 
the most efficient and economical refrac- 
tories for their boilers. Bascocxk & Wn.- 
cox Co., Rerracrorres Drv. 


560-Refractory construction 

The different types of construction con- 
sidered standard for industrial refrac- 
tory are described in Bulletin 29. Pro- 
fusely illustrated. Twenty pages. Bice- 
Low-Liptak Corp 


561-Refractory concrete manual 

“Refractory Concrete Manual!,”’ 16- 
pages, covers basic information on recom- 
mended practice for mixing and placing 
refractory concrete. Lumnite Div., Unt- 
veRsSAL ATLAS Cement Co 


Refrigeration 


562-Specifying refrigerant receivers 

“Liquid Receivers for Ammonia and 
Freon,” 4-page Bulletin LR-1, gives all 
the information necessary for specifying 
these units and includes elevation draw- 
ings to show typical installations. Henry 
Voct Macutne Co. 
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For All Fume or Dust Collection— 


brings you outstanding 


efficiency in three 
types of systems 


Automatic Bag Type 


Centrifugal 


HATEVER your 

need for dust or fume 
control, Norblo builds 
rugged, efficient equip- 
ment in Centrifugal, Hy- 
draulic and Bag type 
collecting systems. These 
three types, frequently 
used in certain combina- 
tions, provide economical 
dependable control as re- 
quired in smelting, rock 
products, chemical, mill- 
ing and processing fields. 


Norblo Systems make outstanding records for high recovery 
with low operating and maintenance costs. Profit by 
Norblo’s 30 years experience in heavy duty collection and 
Norblo development of these basic types of equipment. For 
good advice on dust or fume problems, consult Norblo. 


The Northern Blower Company 


Engineered Dust Collection Systems for All Industries 


6422 Barberton Ave. 


OLympic 1-1300 Cleveland 3, Ohio 
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HENSZEY 


ee ee 


utth Alarm Coutrol 


RINGS A BELL—LIGHTS A LIGHT or 
ACTIVATES a MOTORIZED VALVE 


There are only three moving parts 
in the HENSZEY FLOW METER — 
no breakdown due to complicated 
gears and mechanism. Goes right 
in the line — no additional sup- 
ports. Indicates flow within 3% 
absolute accuracy, even with pul- 
sating flow. Send for bulletin. 
























SOUND ALARM AT 
HIGH OR LOW FLOW! 


Easy to set on face of switch 
— unaffected by dust, dirt 
or corrosion — no pitting or 
sticking. 


HENSZEY COMPANY 


DEPT. A-9, WATERTOWN, WISCONSIN 
Circle 120 on READ-N-CIRCLE card for more date 
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NON-FLUID OIL 





resulting in longer bearing life. 


292 Madison Ave., New York 17, N. Y. 
WAREHOUSES: Birminghom, Ala - 


Springfield, Mass @ Detroit, Mich 





THE LONG LIFE LUBRICANT! 


NON-PLUID OIL “stays alive” longer than ordinary greases to 
safeguard bearings against excessive wear. 


Lubrication engineers agree that NON-FLUID OIL protects highly 
polished surfaces most effectively against pitting and corrosion, — 


Manufacturers of motors and machinery recommend NON-FLUID 
OIL because it prolongs the life of equipment. 


Write today for free testing sample and Bulletin No. 506. 


NEW YORK & NEW JERSEY LUBRICANT COMPANY 


Atienta, Ge . 
Cheriotte, N C. @ Greensboro, N. C © Greenvilie $. C. @ Chicago, iit 
e@ St. Lewis, Mo 
Also represented in other principal cities 


o Works: Newerk, N. J 
Columbus, Ge 


@ Providence, R. | 








NON-FLUID Oll 
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free bulletins 





..» starts on page 80 


Traps, strainers, and separators 
563-Traps fit ali needs 

Ball float traps for draining water from 
air, gas, or steam lines or for draining 
light liquids from gas under pressure are 
described in eight-page Bulletin 289. An 
orifice capacity chart and tables of maxi- 
mum operating pressures help in selec- 
tion. Armstronc Macnine Works. 


564-Light-load steam trap 

A %-inch impulse steam trap espe- 
cially designed with low capacity to han- 
die light condensate loads is now avail- 
able. The trap will not freeze or air bind 
on steam tracer line service. It is good for 
all pressures to 400 psi. Bulletin T-1740- 
20A gives a complete description. Yar- 
NALL-Warinc Company. 





FREE COPIES 
For free copies of these hand- 
books, bulletins, and catalogs just 
circle the key numbers on the 
READ-N-CIRCLE 
page 83. 


card on 





Valves and regulators 


567-Pressure vaives for all ranges 

Catalog 10 describes List 960 and 990 
valves. The 960 is for a pressure range of 
200 Ib at 100 F to 380 lb at 1000 F. The 990 
is for higher pressures. Cnapman VALvE 
Manvracturine Co. 


568-Why not a solenoid vaive? 

If you use direct operated solenoid 
valves for automatic or remote flow con- 
trol of liquids and steam up to 400 F, or 
of high viscosity liquids you will want to 
read ll-page Bulletin V-2. Normally 
closed, normally open, explosion-proof 
normally closed, and three way valves 
are shown. Tue Jouwson Corr. 


569-Control valve reference book 

Three basic types of single seated dia- 
phragm control valves are discussed in 
15-page Bulletin 5304. Cut-away views 
and charts with complete specification 
data make this a good reference book. 
Leste Co. 


570-Data for full lise of vaives 

Complete lines of valves for industrial 
use that meet a wide range of pressure, 
temperature and corrosion conditions are 
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offered in Catalog No. 654. Specifications 
and engineering data are included. Sixty- 
six pages. Rervetic Manuracrurmne Co. 


Automatic regulating valves, float 
valves, beck-pressure valves, reducing 
valves, and tank thermostats are de- 
scribed with selection tips and complete 
engineering data in tabular form in Cat- 
alog 54. Sixty-eight pages. Kure 
Vatves, Lye. 


Water supply and treatment 
572-Meet the film-forming amines 

“Film Forming Corrosion Inhibitors 
Also Aid Heat Transfer,” four-page 
Technical Paper No. 129, contains refer- 
ences to protection afforded by filming 
amines and attendant reduction in main- 
tenance costs secured through protection 
against corrosion. W. H. & L. D. Berz. 


573-How to use package feeders 

Proportioning pumps and package 
chemical feeding units are described in 
this four-page folder. With liquid ends 
available for about 85 percent of all chem- 
ical pumping requirements, the pump is 
designed for use where a controlled ca- 
pacity of fluid is necessary. How the feed- 
ing unit can be connected to the piping 
of your plant and to the electrical con- 
<7 eee is explained. Brp-Arcn- 
ER 


574-All phases of purification 

“Boiler Feedwater Treatment,” 19-page 
Bulletin BFT-1, covers Inversand zeolite 
softeners, color process chemical soften- 
ers, and demineralizing units, including 
silica removal by ion-exchange. Hun- 
Genrorp & Terry, Inc. 


575-Deminerclizing handbook 

“Handbook on Demineralizing,” 40- 
pege Bulletin 5800-B, compares various 
methods of water treatment including 
demineralizers and evaporators. It goes 
into characteristics of various types of 
cation and anion exchange materials 
and operating costs. Cocurane Corp. 


576-Recirculation treatment chart 

A method for protection of cooling wa- 
ter equipment and recirculating water 
systems is presented in Bulletin 68. In- 
cludes handy check chart to help indicate 
if your system would benefit from this 
treatment, and explains how it works. 
Four pages. NatTionaL ALuminate Corp. 


577-How to supply your own water 

Methods of abstracting water from the 
ground or by infiltration through per- 
meable beds of rivers or other bodies of 
water are discussed in 20-page bulletin. 
Performance charts for this company’s 
collector are supplemented with cross- 
sectional drawings and cut aways. Ran- 
wey Mernop Water Suprcies, Inc. 
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NEW WAY TO 


REDUCE STEAM GUSTO 


AND INCREASE PRODUCTION 


OWeEsSr MAINTENANCE, 


GREATER CAPACITY! 


= Here is a new steam trap that 
meets all operating conditions! 

The Strong Hydro-Flex Steam 
Trap performs efficiently under light 
loads yet gives the same high 
standard of performance under 
heavy flow, also greater discharge 
capacity when needed. 

We guarantee your steam system 
will improve with Hydro-Flex. 
Outstanding plus-features include: a 
dual fulcrum arrangement that 
snaps the valve wide open to give 
unrestricted condensate flow, all 
stainless steel working parts includ- 
ing one piece deep-drawn stainless 
steel bucket. The rugged con- 
struction features of Hydro-Flex 
provide long service life with 
minimum maintenance. 

Your local Strong distributor will 
give you complete information or 
write us for Bulletin No. SS-40. 


STRONG, CARLISLE & HAMMOND COMPANY 
1992 W. ORD. STREET ~ CLEVELAND 13, Oni0 








SsSTRON G 
a 


DRO erent 


high 


loads 


STEAM TRAPS 
HORIZONTAL TYPE SERIES 


Hydro-Flex traps with hori- Available from over 200 in- 
zontal inlet have the same dustrial distributors in the 
features as bottom inlet United States, Canada and 
types Foreign Countries 


arecustom sized 
3types available for job de 
for wide range mands. Bolted 
application... body permits 
to meet pressure non-threaded 
and capacity re- seats and wide 
quirements. selection of seat 

sizes 


STRONG STRAINERS 
Offer maximum protec 
tion from dirt, scale or 
sediment. Available in 
serm steel, cast steel and 
PRESSURE REGULATING VALVES BLOW. DOWN VALVES bronze 
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reprints available 





Reprints of Special Reports and 


feature articles that have appeared 


in 


Inpustry & Power can be ordered 


from Reader Service Department, 
Inpustry & Power, Commercial Bank 
Building, St. Joseph, Michigan. 


Feature article reprints 


Reprints of the following articles 


are available on single copy orders 
free of charge: 


A Better Water At Lower Cost 


Automatie Control for Variable 
Speed Transmissions 


Big Savings For A Small Plant 
Boiler Blowdown Control 

Bring Back Those Blowdown Btu’s 
Bulk Handling as a Business 
Burners For Package Boilers 


Coal Burning Equipment Applica- 
tion and Selection 


Coal Dust . . . Stopped Before It 
Starts 


Combustion And Combustion 
Guides 


Electrically Heated Pipelines 
Keep Fuel Oil Flowing 


Engineered Incineration 


@ Engineered Insulation 


Hot Materials Demand Special 
Conveyor Designs 


How To Select Corrugated Expan- 
sion Joints 


@ Joining Copper and Its Alloys 
@ LP Means Loss Protection 
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New Chemical Grouting Method 
Prevents Flooded Floors 


Packaged Units for Coal Firing 


Permanent Tank Insulation Costs 
Less 


Profits From Wastes Purchased Vs 
Generated Power 


Put Dissolved Air to Work 


. Reclaim Your Waste Heat 


Reducing Boiler Plant Operating 
Costs 


Selecting Fuel and Firing Equip- 
ment 


Shell Selects Package Boiler for 
Outdoor Operation 


Small Filters Do Big Job 
Solving a Fly Ash Problem 
Specifying Paint Protection 
Spreader Stokers 


Synchronous Motors Do Two Jobs 
At One Time 


Television .. . The Eyes Of Indus- 


trial Control 


Variable Throw Transmissions 


@ When to Use Eddy Current Cou- 


plings for Speed Control and 
Clutching 


Which Should It Be... 
or Pneumatic Controls? 


Will It Pay to Incinerate Your 
Waste? 


Electric 


Why High Temperature Water? 








tearsheets .... 


of all articles appearing in 
INDUSTRY & POWER are al- 
ways available in limited num- 
bers. 

Single copies of tearsheets can 
be had for the asking as long 
as supplies last. In addition, re. 
prints are available of those 
articles listed on this page. Send 
requests, on your company 
letterhead, to Reader Service 
Department, INDUSTRY & 
POWER, Commercial Bank 
Building, St. Joseph, Michigan. 











. . « « from industry & power 





Special Report reprints 
Individual copies of Special 
Report Reprints will be sent 
free upon request. Additional 
copies are priced as follows: 2 
to 24 copies are 25¢ each; 25 to 
49 copies are 20¢ each; 50 to 99 
copies are 15¢ each; more than 
99 copies are 10¢ each. Special 
Report Reprints available are: 


@ Adjustable Speed Drives 
and Electrical Controls 


@ Annual Review and Fore- 
cast, 1955 


@ Combating Corrosion From 
Industrial Chemicals 


@ Contaminants in the Air 

@ Control Valves and Posi- 
tioners 

@ Demine-alization—A Means 
to Purer Water 

@ Industrial Waste Treatment 

@ In-plant Electrical Distri- 
bution 

@ The Packaged Boiler Picture 


@ A Thermodynamics Re- 
fresher (Parts I through IV) 
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PROPANE GAS PLANTS 


Anhydrous Ammonia Plants 


PEACOCK CORPORATION 
Box 268, Westfield, N. J. Westfield 2-4258 

















complete Anhydrous Ammonia 
and 


L.P. Gas plants 
designed - installed 
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Has that man gotten 
lazy? All he does is sit 
and watch the gauges. 





The more he sits on his chair, the better | 
like it. It means the steam pressure is where it 
should be and everything is fine and dandy. 


He used to be 
jumping around like a 
monkey ona hot stove. 





That was before we got wise and changed 
our coal. 








Pg 


~~ What kind of coal 
are we using now? 





It’s a high quality, low ash coal produced on 
the Chesapeake and Ohio. The C&O coal man 
recommended the exact grade best suited to our 
type of furnace. It burns hot and clean, with 
practically no smoke or clinxers and very few 
ashes. I’ve learned there’s a lot more to buying 
coal than merely the price per million BTU’s 
It takes a competent combustion engineer to 
weigh all the factors and pick the coal that will 
give the most economical operation under a 
given set of conditions. Those C&O people really 
know their coals and I’m listening to their 
. advice from now on. 


Po 
/ ‘ 
a bf 

/ 
ae 
 hsaet 


tutpintinniwn. Chesapeake and Ohio Railway 


solve your particulor fue! requirements, 





write to: R. C. Riedinger, General Cool f 
ema oe | ‘e 
Reilwoy Company, Terminal Tower, WORLD'S LARGEST CARRIER OF BITUMINOUS COAL 
Cleveland 1, Ohio. FE 
™ 
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REPUBLIC 
Quality Valves 


TEST STAND 


10,000 psi Needle Valves 
5,000 psi Super Duty Globe Valves 
5,000 psi Super Duty Needle Valves 
Micrometer Adjustment Needle Valves 
Pressure Snubbers 
Adjustable Gage Protectors 
Plug Valves 
No Lubricant “‘Tefion” Plug Valves 


6,000 psi Lo-Torq Selector Valves 
pressure balanced for easy turning 





Distributors in principal cities coast to coast 


: REPUBLIC MANUFACTURING CO. 


2 Bene) a ee 


ANT HIO 


advertisers’ index 











Make Test on 
Trial Offer 














floors 
track over! Wo Waiting! INSTANT -USE bonds tight to 
ats, —-4 sles 4- 4-4 4-9-4 
com ° w 
Showed up. Used indoors or out *pmamediate shipment. 


MAIL COUPON for TRIAL OFFER and FREE BROCHURE 


Pw eS 3 








| FLEXROCK COMP Offices to principal cites) H 
; yet Filbert St., railed phie | 5 
; send me com tote All USE informa- ' 

8 Hen deietn of’ ThA DER PLAN and Free . 
§ INSTANT-USE SaocHuRe = — no obi . (Clip ; 
: and attach Coupon te Co. letterhead). 5 
PRED cceveneses ccs vcocenceccoesencoeneesoesécesoehest ' 
: Title ; 
Q COMPANY nonce e cece eegee ene neeneees ' 
REESE ATL PRS ' 


| ee 
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Airetool Mig. Co. 
Altis-Chalmers Mig. Co. 


American-Marsh Pumps, Inc. 
American Water Softener 
Ames iron Works, inc 
Annia Co., The = 
Armstrong Machine Works 
Atientic Metal Hose Co. 


Aurore Pump Di. 
N. Y. Air Brake Co. 


Avtomatic Electric Co. 


Babcock & Wilcox Co., 

Refractories Division 
Betz, W. H. & L. D. 
Bigelow-Liptek Corp 
Bird-Archer Co., The 
Bituminous Coa! Institute 
Buell Engineering Co. 
Burgess-Manning Co. 
Bussmann Mig. Co. 
Byron Jackson Co. 


Cambridge Instrument Co., Inc 
Chapmen Volve Mig. Co., The 
Chesapeake & Ohio Raliway 
Chicago Exposition of Power 
& Mechanical Engineering 
Cleaver-Brooks Co. 
Cook's Sons, inc., Adam 
Coppus Engineering Corp. 


Darling Valve & Mig. Co. 
Dearborn Chemical Co. 
Detroit Stoker Co 


Diamond Power Specialty Corp. 


Dynamatic Div., Eaton Mfg. Co. 


Eaton Mfg. Co., Dynamatic Div. 


Electric Avte-Lite Co., The 
Engineer Co. The 

Enos Coal Mining Co. 

Erie Bolt & Nut Co 

Erie City Iron Works 

Erast Water Column & Gage Co 
Everlasting Valve Co 


Fiexrock Co 
Foster Co., L. 8 


General Coal Co 


Hays Corp. 

Heacon, Inc 
Heinemann Electric Co. 
Henszey Co. 

Hilliard Corp., The 
Hungerford & Terry, Inc 


Infilco Inc 

1-T-E Circuit Breaker 
Smeal! Air Circult a Dlv. 
Switchgear Div. . 


Industrial Glass Frosting Co. : 


International Exposition Co. 


Johas-Manville 
Johnson Corp. 


e 


Issce 


GR-«8 345 


e2BReecee 


2% 


Kalamazoo Tank & Silo Co 
Keckley Co., O. C 
Kirk & Blum Mfg. Co. . 


L*A Water Softener 

Leslie Co 

Liquidometer Corp. 

Lovejoy Flexible Coupling Co 


Manzel, Div. of Houwdollie- 
Hershey Corp. 

Master Buliders 

Manhattan Rubber Division 


National Airoll Burner Co 
National Coa! Association 
New York Air Brake Co., The 


New York & New Jersey 
Lubricant Co. , 


Niagara Blower Co 
North American Mogul Products 
Northern Blower Co. 


Petro 

Pick Mfg. Co 
Powers Regulator 
Prat-Daniel Corp 
Proto Tools 


Ranney Method Water 
Supplies, inc. ; 
Raybestos-Manhattan, Inc 
Republic Mfg. Co 

Ronningen Mig. Co 
Ruppright Rotary Roof Coolers 


Sinclair Refining Co. 
Smooth-On Mfg. Co 
Sorge! Electric Ceo. 

Spence Engineering Co., Inc 
Sprague Electric Co. 
Standard Pressed Stee! Co. 


Strong, Carlisle & 
Hamm Co. 
Subox, Inc. . 
Superior Combustion 
industries, Inc. ... 
Superior Electric Co. 


Texas Co., The 
Thread-Ery Mig. Co 
Thermix Corp. 


Union tron Works 
Universal Atlas Cement Co 


Vogt Machine Ce., Henry 


Weinman Pump Mfg. Co 
Wiedeke Co., The Gustev 
Wiegand Co., Edwin L. 

Wilson, Thomas C. 


Yarnall-Waring Co 
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Where an * oppeors offer a name the advertisement dows not appecr ia 
this lssve, but appeared in one or both of the two previows issues. 


INDUSTRY & POWER 















SOLVAY PROCESS DIVISION 
Allied Chemical & Dye Corporation 


\\ | USES DETROIT 
ROTOGRATE 
STOKERS 


al Moundsrctlle 
lo Bun Hest F aga taCoal 


Detroit RotoGrate is a modern spreader stoker with 

grates that move slowly forward, discharging ash at 

front. it will burn any type of Bituminous coal or 

and many types of combustible refuse with high 

Handles rapidly fluctuating loads. Produces 
y per square foot of grate area. Precise 

ed with grate speed and air supply 
pperation. 


of Detroit Stoker for every 
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economical engine 
performance 





THIS power plant has used Texaco Ursa Oils for 
20 yeors. Fairbanks-Morse engines in service 
include three model 33 slow speed diesels, one 
model! 38 OP high speed diesel, and one model 
31 AD 18 dual-fuel unit. 


In Se 
el 
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THIS plant (mame on request) operates both 
straight diesel and dual-fuel engines — all of them 
lubricated with Texaco Ursa Oil. The Plant Super- 
intendent says: 
“Never, in more than 20 years, has 
Texaco Ursa Oil ‘let us down.’ Our en- 
gines stay clean, wear is negligible, and 
we enjoy real fuel economy.” 
This experience is typical. Texaco Ursa Oil does a 
great job of keeping engines clean. It stands up un- 
der heat and pressure . . . stands off oxidation and 
sludging . . . keeps rings free for proper compres- 
sion and combustion. This means you'll use less fuel 
. spend less for maintenance. 
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There is a complete line of Texaco Ursa Oils to 
give your diesel, gas or dual-fuel engines the best 
“run” for your money. Leading engine builders 
O.K. them, operators everywhere use them. In fact— 


For over 20 years, more stationary 
diesel h.p. in the U.S. has been lubri- 
cated with Texaco than with any other 
brand. 
Get the full story from your Texaco Lubrication En- 
gineer. Just call the nearest of the more than 2,000 
Texaco Distributing Plants in the 48 States, or write: 


The Texas Company, 135 East 42nd Street, New 
York 17, New York 


TEXACO URSA OILS 


FOR ALL DIESEL, GAS AND DUAL-FUEL ENGINES 





TUNE IN... TEXACO STAR THEATER starring JIMMY DURANTE on television . 
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. Saturday nights, NBC. 


